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EXCELLENCE IN SCIENCE TEACHING 



FRIDAY, MAY 15, 1992 



House of Representatives, 
Committee on Science, Space, and Technology, 

Subcommittee on Science, 

Washington D.C. 

The Committee met, pursuant to call, at 10:30 a.m., at the New 
River Community College in Dublin, Virginia, Hon. Rick Boucher 
[Chairman of the Subcommittee] presiding. 

Present: Representative Boucher. 

Dr. Warren. I am present here today on behalf of our college 
President, Dr. Ed Barnes, who sincerely regrets that he is unable 
to be here today. He had a conflict with another meeting in Rich- 
mond. Dr. Barnes, the staff, the faculty and I welcome you to our 
campus. XT 

We are very pleased that you have selected New River as a loca- 
tion for this field hearing today, and our staff stands ready to help 
or assist you in any way possible. Our college always stands ready 
to develop an interest in and to develop support for science educa- 
tion for all students. 

Many people associate New River Community College with our 
strong technology programs which prepare people for the world of 
work in business and industry. Today, we are strengthening these 
programs even more as we work with tech prep programs working 
with the area high schools, secondary schools and with our two 
local universities. . . 

A second area that New River has developed a good record is in 
the area of university parallel science education. The success of 
New River students who take university parallel courses in biology, 
chemistry and geology and mathematics is evidenced in their trans- 
fer records as they continue their education at universities. Our 
current goal is to add physics to this list. And we are in the process 
of screening and hiring a physics instructor for the beginning of 
our next academic year. 

Yesterday was a very important day to at least 4U0 ot our stu- 
dents. It was graduation day. Part of the reason for the scurrying 
here this morning is that we did not plan on using this facility last 
night and we had to move the exercise indoors. And obviously, we 
do not have a large auditorium, as many colleges do. This is the 
largest. We were barely able to seat all of our graduates in this au- 
ditorium, but we used our television system and piped the ceremo- 
ny out to all of our classrooms, other spaces where televisions were 
available on campus. I think we have 38 different places on campus 
where there are remote TV monitors. So the audience was sca*- 
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tered throughout the campus watching this on television, so that 
was what happened last night. Our audio/visual crew has been 
ye y busy this morning wrapping up that last night and setting 
this up. 6 

But one of the things I wanted to mention that was important 
about our graduation yesterday is that many of those students 
were in school because of an unemployment situation. And I would 
like to express my own thanks to Congressman Rick Boucher for 
the work that he did to help get federal funds to those students 
who hrd been displaced because of foreign competition and to ac- 
quire funds that enabled them to come back to school to continue 
their education. We had— I am sure we have at least 300 students 
now, it is probably more than that. I did not look up the statistics 
before I came on this morning, but it is a program that I am not 
sure what would have happened to these people had such an oppor- 
tunity not been available. 

But again, Congressman Boucher, we appreciate your support for 
both the college and the students in those efforts. 

At this time, I would like to again welcome you to our college 
and to introduce you, Congressman Rick Boucher, who is Chairman 
of the Science Subcommittee. 

[Applause.] 

Mr. Boucher. Dr. Warren, thank you very much for providing 
New River Community College as the forum for this conference 
today and for taking some of your time this morning to come over 
and welcome all of us here. 

I would like to join with Dr. Warren in welcoming all of you to 
our conference today. This is a field hearing and conference that is 
sponsored by the Science Subcommittee of the full Committee on 
Science, Space and Technology of the U.S. House of Representa- 
tives. Among other tasks, our Science Subcommittee is responsible 
for developing and overseeing the implementation of the federal 
role in improving education throughout the U.S. in the sciences 
and in mathematics. And so, the subject that we address here 
today is one that is at the core of our responsibility and our juris- 
diction, and I very much want to thank all of you for taking time 
to come here and to inform us of your views. To let us know from 
the people who perhaps know the best what challenges we face, 
what opportunities we have and how best in molding federal policy 
we can meet those challenges and seize those opportunities. 

Day in and day out, you confront problems and you see advan- 
tages in the U.S. system. You know what we face in southwest Vir- 
ginia in terms of excellence in science education. And we very 
much need the benefit of those views in order properly to mold fed- 
eral policy. So, I extend my thanks to you today, and by your par- 
ticipation in this conference, you are directly participating in the 
federal process for making science policy. 

Our goal this morning is to give you that direct voice. And we 
have brought today to listen to your concerns and to listen to your 
recommendations the senior staff of our Science Subcommittee and 
also the individual in the Administration who is most directlv re- 
sponsible for managing on a day-to-day basis and planning for long- 
term implementation and change, our policy with respect to sci- 
ence education, and that is Dr. Luther Williams, whose title is As- 
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sistant Director of the National Science Foundation in charge of 
the Directorate on Education and Human Resources. Dr. Williams 
will be following me on this program and will be here throughout 
the day for the purpose of receiving your comments and your rec- 
ommendations. 

It was just three years ago now that the President convened in 
Charlottesville the Education Summit, drawing together the na- 
tion's governors for the purpose of looking at America's education 
goals for the balance of this decade. At the conclusion of that 
summit, the President and the governors announced a number of 
major goals. The fourth goal which was announced is one that I am 
sure all of us here today share and that is that by the year 2000, 
the United States will be first in the world in education in science 
and in mathematics. 

Since becoming Chairman of the Science Subcommittee a little 
more than one year ago, I have developed a growing realization of 
the distance that we, as a country, have to travel in order to meet 
that goal by the year 2000. In a recent international science 
achievement survey that compared the performance of students in 
the United States and students in the balance of the developed 
world, we did not score as highly as one would have hoped, and the 
gap in our performance versus theirs was made very plain. Ameri- 
can high school seniors who were studying advanced placement bi- 
ology placed last out of 13 nations. Overall, American high school 
students performed below their counterparts in the nations of 
Japan, Taiwan, Mexico, Canada and even the developing country of 
Thailand. 

The problem is much deeper than just declining test scores. In 
many of our nation's high schools, science courses are only elec- 
tives, and in many instances, they are unavailable to students. 
Nearly 30 percent of our nation's high schools fail to offer courses 
in physics and nearly 17 percent fail to offer courses in chemistry. 
Textbooks are frequently far behind the explosion of information in 
scientific fields. Many children will never have the opportunity to 
use laboratory facilities or a computer during the course of their 
pre-college education. Most disturbing is the recent report that one- 
half of our children conclude grade seven and decide that science 
and mathematics are not open to them as options for continued 
educational growth or future potential employment. 

Science teachers are also facing a number of systemic barriers 
that range from low salaries to working with outdated or inad- 
equate instructional materials. Some teachers have never had a 
college-level course in the subjects that they are now asked to 
teach. Too often, science teachers are required to teach out of their 
fields because of local budget pressures, and those same pressures 
require that they have homeroom duty, bus duty and a lot of other 
non-instructional responsibilities, all of which taken together, de- 
tract from their ability to fully engage in the process of teaching 
science and teaching mathematics. 

Recognition and status for science teachers are frankly too low, 
and I think that is something we have to address as a national 
problem. What do we do to enhance the status and the recognition 
that science teachers need and richly deserve? Opportunities for 
professional advancement are often lacking. At the middle school 
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and the secondary school level, access to teacher preparation and 
enhancement programs is severely limited, as is teacher access to 
the scientific community. 

As a result of these and other problems, many teachers are 
simply leaving the profession. A recent report by the Office of Sci- 
ence and Technology Policy found that some 13 math and science 
teachers are leaving the profession for every new one that is added. 
And that is a very disturbing trend — one that we clearly have to 
address. 

A related problem is the need to bring about greater involvement 
by parents in their children's education. Parents should not expect 
to drop off their children in kindergarten and pick them up 13 
years later academically prepared to succeed in college and in the 
work place. And yet, one would think that is the expectation many 
parents have today. School reform alone will not resolve the prob- 
lem of lack of preparation of K-12 students. Parents must be active- 
ly involved in the K-12 learning process, and the question of how to 
accomplish that is one of the issues that I hope we can spend some 
time addressing here today. 

A very encouraging development that we will discuss at some 
length is the fact that just within the last month, the National Sci- 
ence Foundation has awarded to the State of Virginia a grant in 
the amount of $9.6 million so that Virginia can take part in what 
we call at the federal level the systemic initiative as a way to im- 
prove math and science education in public schools throughout the 
United States. In essence, what we are attempting to do in just a 
handful of states — of which Virginia is now one — is create a labora- 
tory in which new techniques and new methods can be tried and 
tested to determine what really works in terms of instilling in 
young people a desire to excel and succeed in the math and science 
areas, in terms of addressing these problems that we have been 
talking about that are systemic in nature that confront teachers 
day to day in the public schools. What can we do that will make a 
difference? And at the end of this period of experimentation, the 
programs that have worked well in the public schools of those 
states in which these tests are going on will then be disseminated 
nationwide so that throughout the United States, we will have 
learned from that experience and the most successful initiatives 
can be put in place throughout the nation's public school system. 

I am personally very pleased that the State of Virginia was 
chosen to be among a handful of states participating in these tests, 
and we have today from the Virginia State Department of Educa- 
tion Joe Exline, who also is appearing on this program and who 
will talk at some length about how this program will be put in 
place in the State of Virginia and what it is going to mean for sci- 
ence teachers in southwest Virginia and how you, as science teach- 
ers, can directly participate in those programs and those efforts. It 
is a five-year program and will involve a range of initiatives, in- 
cluding in-service professional development and support for science 
education through Virginia's telecommunications system. Plans are 
underway to implement the grant through ten Local Action Coun- 
cils that will include our area. And we will look forward to Joe's 
presentation with regard to the specifics of that program and its 
planned implementation in Virginia. 
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Thirty-five years ago, the link between American science educa- 
tion and our nation's position in the world was vividly highlighted 
through the launch of the famous Soviet satellite Sputnik. While 
American pre-eminence in higher education in the technical areas 
has been well maintained— and in fact, advanced in the years since 
1957 our standing in pre-college science and mathematics educa- 
tion has seriously diminished. Without action on our part, that 
trend will seriously jeopardize our economic future. 

In 1957, the position in the world with which we were most con- 
cerned was of a military character. Today, that position is of an 
economic character. To be prepared to take place efficiently and ef- 
fectively in the international economic competition with its techni- 
cal overtones in the 21st Century. It is vitally important that the 
trends identified here be reversed and that we meet the goal of the 
Governors arid the President of being first in the world in math 
and science by the year 2000. Today's high school graduates are en- 
tering the most technologically challenging environment that the 
world has ever known. Technical literacy is already essential for a 
wide range of employment, including the operation of a computer 
in the work place, ranging to applications such as computer con- 
trolled manufacturing processes and the operation of an automated 
assembly line. 

We very much need your advice and your help in U uing us how 
to mold federal policy so that these challenges can be met so that 
American education in the sciences is second to none. Your advice 
and your assistance will be extremely worthwhile and will help us 
make good policy for the years to come. 

So, I again thank you for your participation in this hearing, in 
this conference. We will welcome your views. And I hope that after 
the conference is concluded, you will share with your colleagues in 
your respective schools the material presented here today, I do not 
intend for this conference to be the last look we take at southwest 
Virginia science education. We want to hear from you on a con- 
tinuing basis. And whet I would encourage is that you be very free 
to forward your comments and your recommendations to us over 
time so that we can have the benefit not just of your reflection 
today, but of your reflection and your views over the long term. 

It is a pleasure to be with you. I hope that you find this confer- 
ence informative, and I am sure that based upon the opinions you 
will express during the open forum later, we will find it informa- 
tive as well. 

I would now like to call on our first presenter today, who is one 
of the Assistant Directors cf the National Science Foundation. The 
Foundation, as you may know, is organized into directorates that 
deal with various areas within the Foundation's responsibility. 
There is an overall Director of the Foundation, but the day-to-day 
operations and the long-term policy planning that is the real work 
of the Foundation is carried out by the Assistance Directors. And 
we have today the individual who is responsible for the entire Di- 
rectorate on Education and Human Resources. And as such, \e is 
the person— more than any a;her in the Federal Government struc- 
ture—who is responsible for implementing the programs we put in 
place and also for helping us plan for the future. 
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Would you join with me in giving a welcome today to our fir 
speaker, Dr. Luther Williams. 
[Applause.] 

STATEMENT OF DR. LUTHER S. WILLIAMS, ASSISTANT D I RECTO 
FOR EDUCATION AND HUMAN RESOURCES, NATIONAL SCIENC 
FOUNDATION 

Dr. Williams. Good morning. Dr. Warren. 

I am pleased to have the opportunity to be at New River Comnn 
nity College and participate in this hearing. I should indicate thi 
beyond the Congressman, two other members of the group who ai 
presenting today, I have interacted with in other contexts. D 
Exline — to whom Congressman Boucher referred — obviously, wi 
talk to you later about the Virginia statewide system initiativ 
And Mr. Taylor— a neighbor of yours — was one of the 1991 Pres 
dential awardees in science and math education — one — I think or 
of the most important efforts that the Foundation undertakes. 

Before my comments this morning— which broadly will be as fc 
lows in terms of categories. I want to make some general commen 
with respect to the status of science education in this country, vi 
a-vis the international scene because that is the proper context i 
which the work force should be viewed. Second, talk about th 
overarching national issues that serve to define the National Sc 
ence Foundation's agenda, then in detail, what our current pr 
grams are and what are some of the new considerations for t\ 
future. 

However, before that presentation per se, I would be remiss n< 
to make the following observation. From the vantage point of th 
National Science Foundation, without exaggeration or apology, or 
of the most important developments in recent time — certainl; 
from my vantage point — meaning education and human r 
sources — was the appointment — I am not sure it is appointment- 
but the assumption by Congressman Boucher as the Chair of th 
House Science, Space and Technology Committee, specifically, th 
Subcommittee on Science. It has afforded, under his leadership, th 
Foundation with continual policy considerations that are very, ver 
important in terms of our program design, a robust — properly so- 
set of attention to our current agenda, and quite frankly — an 
again, appropriately— challenging questions with respect to th 
impact. What, in fact, are we accomplishing with our programs 
The question being the broad issue of accountability. And while, i 
fact, that has certainly revised our work schedule, Congressman, 
is entirely appropriate — especially the broad issue of accountabilit 
and I wanted to broadly state it. 

In fact, it seems to me that this field hearing — while it has man 
objectives — one obvious outcome that I hope will obtain is that 
will again, after the presentations, afford us the opportunity i 
hear from you with respect to your perspectives on needs becaus 
that is absolutely essential to our continual attention to 01 
agenda. 

In the order that I have described, basically what I would like t 
do today is discuss the National Science Foundation mission in th 
context of what is a national — and if you will — an internatiom 
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strategy. What exactly is the National Science Foundation's math, 
science, engineering and technology agenda? And I am simply 
going to abbreviate those four areas to say science education here- 
after. 

Our responsibility derives from the fundamental Congressionally 
mandated responsibility of the National Science Foundation for 
math and science education and human resources — the health of 
that enterprise. The Foundation therefore has a twin responsibility 
for ensuring the health of the U.S. science engineering education 
and providing the requisite leadership in that area. 

Put in a global context, our mission today is more important 
than ever. As you know quite well, science and technology have a 
central place in our national priorities. Support for our education 
and research system is vital to all aspects of this country's econom- 
ic welfare, leadership, and ultimately, health and quality of life. 

Narrowing the question to education, leaving research aside for 
the moment. Clearly, support for our educational agenda is requi- 
site to ensure that the country has a cadre on a continuing basis of 
excellently and appropriately trained scientists and engineers, 
which are the sources of continual creativity. These are the individ- 
uals that create the knowledge base that make technological inno- 
vation possible. Science education in this regard is not an elective; 
it is not an occasional or episodic proposition. It is a mandatory 
condition. 

More importantly, basic high-quality science education is neces- 
sary for individuals who enter the scientific and technical work 
force, an example of which are the 300 or so individuals referred tc 
by Dr. Warren, who are returning to school. That I would argue, is 
going to be within the context of the National Science Foundation, 
an area of increased interest and attention and I would argue is 
one of our most outstanding challenges. Specifically in the broad 
area of individuals who enter the educational system subscribing tc 
science education or scientific and technical education on a limited 
basis after a period in the work force, which has received generally 
a paucity of attention. And secondly, those individuals who elect tc 
attend community or junior or two-year institutions, and ther 
leave the work force or more importantly — or equally as important 
ly — make the transition to four-year institutions. 

So, I am begging the question in part with respect to hopefully 
what will take place in the dialogue. I acknowledge that those an 
two areas that require increased attention. The question is how t< 
structure the policy and the programs and render those synergist^ 
to everything else we are doing. But beyond scientific and technica 
employment per se, there is another fundamental reason, and 
argue an obligatory reason why science education is so vital, and i 
has to do with the broad issue of literacy. Literacy— science liter 
ary— in my judgment, is not an artificially constructed addendun 
or add-on or supplement to an otherwise good life. Clearly, in Ma; 
of 1992, citizens of this country put in the global context, scieno 
literacy certainly at a minimum level, is almost obligatory with re 
spect to citizenship. I would argue that, in part, it becomes the di 
viding circumstance with respect to whether one honestly— th 
legal circumstances notwithstanding— one obviously has the oppoi 
tunity to participate in the society. Therefore, whether peopl 
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become scientists or engineers or work in a variety of other sectoi 
that is an obligatory matter. 

We— as ihc Congressman quite correctly pointed out— are facir 
an enormous challenge in addressing the problems in our enti 
educational system, but especially in the \< l:t. We have long-stan 
ing problems attending K-1'2 education, and quite frankly, tl 
lower division of the undergraduatr sector. What I mean by"tl 
lower division" is the first two years— those generic courses 
chemistry, physics, computer science, math, et cetera. It is not te 
ribly difficult to ascertain why we have such a severe problem, 
will not argue that the correlation is one to one, but most assure 
ly, there is a reasonable relationship between the following 
recent history. 

Starting in 19f>7— as the Congressman pointed out — there w; 
sustained, robust, substantially upscale attention to math and sc 
ence education in the country— a period of substantial reform. Bi 
in my judgment, it was an area of reform that was minus two e 
sential components. One, there were not long-term framed goa 
and objectives. There were not the requisite measures to indica 
whether we actually were achieving them. What did we accompli* 
in a decade from 11)57 to 19(>7? And clearly, there was not the re 
uisite accountability nor, if you will, efforts to try and assess tl 
outcomes from the various approaches, tests, experiments— if yc 
will—approaches that, in fact, were being introduced throughoi 
the country. We went through a massive expenditure of resouro 
and a whole plethora of activities, and then went into a period 
comparative quiescence. 

That period— basically from the early 1970s until the 1980s was 
period of very, very rapid deterioration. Deterioration owing t 
one, the literal explosion in the knowledge base that undergin 
science, and another very, very important— not well quantitate 
during that era — development, and that is the changing in tl 
broad global scene that, in fact, raised the thresholds and the e 
pectations required of the scientific and technical work force of th 
country. 

What we are addressing— what we have addressed in the 1980 
what we are continuing to address, is what I call the cumulath 
debt for that period of comparative indifference which extended i 
excess of a decade. So, it is from that fundamental position that v 
now are attempting to address a very, very severe issue. Severe i 
terms of all of the indicators the Congressman spoke to with r 
spect to the number of math and science teachers not appropriate] 
trained, both at the elementary and secondary level, a variety i 
other problems— the end result of which is the production of 
cadre of high school graduates year after year who lack the lei 
than exemplary set of preparations for the expectations either i 
the work force or at collegiate level science and engineering. 

We have another problem that parallels that remarkably. Sim 
1960, we have been unable to find innovative and sustained metl 
ods by which we can entice an increase in the number of studeni 
who complete high school, enter college and, in fact, receive d< 
grees in science and engineering. That number stands at rough) 
the same level. What I mean by that, if you take the total cadi 
year by year of high school graduates and ask what fraction < 
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those go to college and take degrees in science and engineering, 
two— most particularly, 'Bachelor degrees that track the production 
rate— the number of people entering that arena in 1992 is roughly 
equal to what it was in 1970. There has to be some correlation obvi- 
ously between the deficiencies that students bring from the K-12 
sector and this low level of subscription. 

Based on all of these factors and looking in the— now moving to 
NSF programs— and looking at what, in fact, we were doing rough- 
ly two years ago, and what we were doing was the following. We 
obviously recognize that it is critically important to improve— for 
the Foundation— to have a role in improving the preparation ot 
teachers— math and science teachers in K-12. Thus, we have— as 
many of you know— a major program in teacher enhancement. We 
also are concerned with respect to supporting the production of the 
next generation of K-12 math and science teachers. Thus, we have 
a teacher preparation program. We are interested in technology; 
we are interested in educational technologies— a variety of innova- 
tions in terms of curricula at all levels— assessment, et cetera. Gc 
through the litany— basically identify essentially everything thai 
you would imagine to be important to the enterprise, and at some 
level, the Foundation had a program. 

But I would argue that those programs did not constitute what . 
would regard as a comprehensive address. Thus, we made the deci 
sion that the guiding circumstance for the National Science * oun 
dations efforts in science education would be as follows: All ot ou; 
programs, however structured, would be designed to promote o: 
assist in the realization of a fundamental rebuilding, starting iron 
the bottom— meaning K-certainly to at least undergraduate 
school, reform of all facets of math and science education. I wil 
now take that by broad sector. 

Why did we come to that conclusion? As the Congressman indi 
cated, the President and the Governors have laid out six education 
al goals with respect to being first in the world in math and scienc 
education by the year 2000. We take it as a very serious propos 
tion I would not suggest that achieving that goal is any more rea 
istic than your own assessments on the matter, but it is very in 
portant that that statement was made. The aspiration that w 
would be first in the world and it would be achieved by the yea 
2000 Now, I realize, as I said, the olympian dimensions ot that ar 
problematic, meaning that we will not achieve it But on the oth€ 
hand, it would have been unrealistic, I think for the Presiden 
and the Governors to sav by the year 2000, U.S. students woul 
be— what?— sixth in the world. So, that^-why not one in the worl< 
But the real factor is that it sets a challenge for all agencies- 
the National Science Foundation included— and the requisite polK 
decisions that follow therefrom. Not only are we to be first in tt 
world, there is an additional stipulation that deals with the issi 
that I think is obligatory, and that is the matter of accountabilit 
meaning that we have to sequentially measure our progress towai 
the achievement of that goal, starting in grade 4 then grade 
then grade 12. And we have to report that through the Nation 
Educational Goals Panels to the nation. It has a responsioility 
making a report to the nation on achievements of all the educ 
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tional goals— in our case, the one that deals with math and science 
education. 

Secondly, there has evolved the America 2000 strategy that en- 
compasses all facets of schools— restructuring schools, but probably 
the most important component of it essentially disallows the status 
quo. The extent to which the Foundation's programs are consistent 
with that is another very, very important consideration. 

The third major development that I would argue that is critical 
to our ageuda is the realization that our programs and our enthusi- 
asm about those notwithstanding, it would seem to me that no 
single entity— the National Science Foundation included or the 
State of Virginia, for that matter— taken in isolation brings to bear 
the requisite intellectual, programmatic and financial resources for 
a comprehensive address of this very, very serious problem, mean- 
ing K-12 science education. 

A ?j e u?- n if that were the case ' it: seems ^ me all relevant logic 
would obligate the formation of partnerships and collaborations 
among all of the players. So, one of the things that we are increas- 
ingly doing is collaborating with other federal agencies through a 
White House structured committee, but also as represented by the 
Statewide Systemic Initiative. That, in effect, is a collaboration be- 
tween the National Science Foundation and the State of Virginia, 
and in fact, the other states. 

Well, what are we doing programmatically in general terms? Let 
me start with the graduate sector— about which I will say very 
little— and move to the K-12. 

Obviously, we have a responsibility for producing scientists and 
engineers, period, at the graduate level. The principal mechanism 
for doing so has been the NSF Graduate Fellowship program. Inci- 
dentally, all of the programs to which I would allude are in the 
brochure that was made available to you at the registration desk. 
We have over the last five years doubled the level of that program 
from 1000 — I am sorry— from 500 to better than 1000 students per 
year, giving specific attention to students— graduate science and 
engineering students who are under-represented in the enterprise. 

We have also recently initiated — ones of you who are from the 
University sector would find of interest — a graduate traineeship 
program in science and engineering. And this is the program in 
which the institution— not the Foundation— in effect, defines the 
elements of the program peculiar to that institution's interest and 
provides quality education in science and engineering. 

The last comment with respect to this enterprise is that I think 
by any sensible, reasonable definition, this country probably has 
the finest graduate education in science and engineering and re- 
search enterprise in the world. The problem is not taking it in iso- 
lation as it is as exemplary as my statement would suggest. The 
question is, what it can actually contribute to other sectors par- 
ticularly in terms of research— substantive research that would 
allow us to advance the knowledge base with respect to how to do a 
better job in the K-12 sector. 

For example, we clearly need to extend our understanding of 
how students learn science and mathematics at the elementary 
level, at the middle school level, at the high school level. Students 
have different learning styles, as you know well. The educational 
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or the instructional methodologies or techniques that bring to bear 
on that should seek to match with tho3e requisite learning styles. 
The parallel of that in terms of a major research agenda is that we 
need to acquire a better knowledge base or understanding of strate- 
gies with respect to teaching science and mathematics. So, both 
teaching and learning science and mathematics are an important 
activity. To the undergraduate level— undergraduate including 
both two- and four-year institutions. And before I proceed further, 
it is only in recent times that the Foundation has given attention 
to the two-year college sector. However, for all of the reasons I in- 
dicated—the increased need for the Foundation to be a major 
player with respect to revitalizing the training and preparation 
and technical skills of the work force, but also making provisions 
for quality lower division instruction in science in order that stu- 
dents can move successfully to the next educational level It is obh- 
gational that we assign increased priority to this area. The Con- 
gress—Congressman Boucher included— certainly has made sure 
that the Foundation seriously takes up our responsibility in this 

broad area. , . , , 

But generally, in the undergraduate area, we are doing three 
things One is that we have a major program designed to revise in- 
dividual courses and curricula at the undergraduate level, focusing 
primarily on introductory courses. And here is an agenda that 
would be entirely consistent with the two-year college sector— gen- 
eral chemistry, general physics, math, et cetpra. Not only do we 
support that; we also are supporting a comprehensive address ot 
curricula in science and engineering— the entire curriculum, not 
individual courses— calculus— a course which we have been sup- 
porting for years, from the point of view of reform has now encom- 
passed all of mathematics. We are supporting projects that look at 
the entire scope of engineering education, et cetera. 

The second area of interest has to do with improving the capa- 
bilities of colleges and universities with respect to laboratories, and 
we do this primarily through a program called Instrumentation 
and Laboratory Improvement, where we provide the funds to an in- 
stitution to, in effect, bring to bear modern equipment or instru- 
mentation in science and mathematics instruction. We have made 
in excess of 7000 grants to individual projects and colleges and uni- 
versities throughout the country over the last five years under this 

Pr ifke I the laboratory— like revising the courses or the individual 
curriculum, tlwe's a critical issue in my view that deals with the 
faculty that work in the two-year college sector, as wel as the tour- 
year college sector. So, we have a program called Faculty Enhance- 
ment, under which we are seeking to provide opportunities— pri- 
marily through workshops and short courses— to the faculty in the 
summer often, of colleges and universities who have major instruc- 
tional responsibilities at the lower division level to ensure that 
there is continual improvement of the skills and preparation ot 

those faculties. , . 

So to summarize, the undergraduate agenda addresses improving 
the skills and preparation of faculty members, providing resources 
to revise innovate courses and curricula, individual or the total 
laboratory improvement and instrumentation for the laboratory. 
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tially a database of those instructional material units that are 
shown to be most efficacious. Obviously then, our challenge is to 
continue to update them, revise them and sustain them into the 
future. . 

But we have not reached the point yet of being able to catalog 
the most effective ones; thus, we are approaching the issue in 
terms of support from multiple perspectives with and without com- 
puters. Obviously, almost all of the curricula approach from a con- 
structionist or hands-on perspective with respect to students in- 
volvement. . 

The next broad area is obviously one that has dealt with instruc- 
tional materials of the math— of the instructional work force. As 1 
indicated earlier, we have a major effort to improve the prepara- 
tion of teachers who are currently in the work force and who have 
responsibility for math and science education. And it again is done 
by three sectors: elementary sciexice teachers or elementary teach- 
ers obviously with science instructional responsibility; middle 
school math and science teachers; and then finally, high school 
math and science teachers. 

We set the goal a couple of years ago as one agency of assuming 
responsibility for supporting the enhancement of roughly 12-1/2 
percent of the total instructional work force, and if you— -depending 
on how one does the numbers, I am talking about 2 million individ- 
uals. We have been able to double in two fiscal years the number of 
teachers that the Foundation's programs serve, from about 11,000 
to now roughly 25,000 teachers, and we have a long-term plan 
which we hope that ultimately on a fiscal-year-by-fiscal-year basis, 
the Foundations programs will be reaching 60,000 math and sci- 
ence teachers throughout the K-6, middle school, high school con- 
tinuum, with greatest emphasis— because in our view it is prob- 
ably the area of greatest need— placed in elementary level teach- 
ers followed by middle school and less attention on those in high 
school. Another issue obviously has to do with producing the next 
generation of teachers. We are accomplishing this through a series 
of teacher preparation grants in science that we make to colleges 
and universities. But we recently made a major change in that pro- 
gram and that is to ask the grantees to couple producing the next 
generation of teachers to actually providing in-service preparation 
for those who are already in the work force, but also, in effect, pro- 
viding teacher preparation in an enhanced experimental mode. 
And what I mean by that is that it has to engage the participation 
of teachers— science teachers from the local school system, bo that 
the preparation has, if you will, a different level of reality tests. 
And I do not mean that this is a substitute for traditional teacher 
training or practice teaching or staff development, but a process by 
which professionals— teachers, science teachers from the K-l^ 
sector, actually have some role in the preparation. 

In addition, the idea is to try and structure this program such 
that the preparation is sufficiently substantial with respect to disci- 
plinary areas— science areas, biology, chemistry, physics, et cetera, 
that we minimize the need for the rather fundamental kind of 
effort that is currently taking place in some of our teacher en- 
hancement programs. I am not complaining about that; 1 am 
simply observing that as you know well, certainly at the elementa- 
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ry level, if we are providing enhancements for teachers— many of 
whom had very little fundamental science training as a part of 
their initial preparation, it is a more substantial enterprise. It 
seems to me that the Foundation could take up the responsibility 
of making a distinction between these two programs. Said another 
way, it seems to me, if we are going to support teacher preparation 
efforts in a substantial fashion, we should try to ensure that it is 
substantial enough and rigorous enough that those teachers would 
not almost immediately require enhancement upon entering the 
work force. So, a broad area in terms of teachers after following 
curriculum and instructional materials. 

But what of the students who are already in the school system 
while we are trying to promote this long-term and sustained 
reform. It seems to me, obviously, it would be important to provide 
the opportunity for select numbers of youngsters to have augmen- 
tation or supplementation of their math and science experiences 
currently, last year, this year. Thus, we developed a program called 
Young Scholars. It is a program that actually can start at grade 7, 
but typically, they are grades 9-11. In school systems working with 
local colleges and universities, the program that I think would be 
ideal for a college such as this— and there is an analog— there is 
another community college in this state that has one of these pro- 
grams. And what, in effect, it does during the summer primarily is 
to provide a very rigorous and intent exercise in science education 
to a collection of middle school and high school students. That pro- 
gram has grown substantially over the last decade. We have served 
probably in excess of 50,000 students, and the current level of sup- 
port allows us to serve in excess of 7000 students nationwide, and 
there are five— as I alluded to earlier— such grants in the State of 
Virginia. 

Again, students focus efforts within the study. The state arena 
has to do with students who are under-represented in the enter- 
prise. And we have developed through a series of comprehensive 
centers similar student focus programs that deal with minority stu- 
dents on the one hand and girls on the other. All of those— those 
three programs are designed to achieve exactly the same thing. 
While W3 are promoting major reform from overall standards to in- 
structional materials, to enhancing the preparation of the next 
generation of teachers or doing it in a different fashion, to improv- 
ing the skills and preparation of the teachers who are already in 
the work force, what of the students with interest and with motiva- 
tion who are already in the system. The idea is to have a program 
that will extract, if you will, during the summer a significant 
number of those youngsters and provide for them a substantially 
intense intellectually demanding experience in order to ensure that 
they are better prepared for the collegiate level of science and engi- 
neering efforts. 

We are also supporting the presidential awards program. And 
just briefly, that is just an effort within local school systems and 
states to acknowledge math and science teachers, elementary and 
secondary level, who have obviously accomplished much and who 
can serve a leadership role within the state and assist us, if you 
will, in mor^ broadly disseminating the agenda. 
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But all of these efforts— to which I could add educational tech- 
nology, a major effort in assessment, researching, teaching and 
learning— a variety of strategies, the largest being those that are 
focused on teachers and instructional materials and the requisite 
resources needed in order to implement in the classroom those 
math and science curricula. There are other efforts of a secondary 
nature that support them. . 

Increasingly, educational technologies that particularly tr> to 
find a way to— within a state, within several school districts— to 
magnify the effect of one or more exemplary programs through the 
use of telecommunications is emerging as one of the highest pnor- 

But beyond these categorical programs— this is basically the last 
point I want to make-in early 1991, we came to the view that ba- 
sically what I have gone through-teachers curriculum, education- 
al technologies, intensive programs for students involving the cor- 
porate sector as partners, parents-which I had not talked about 
earlier— all of these players and programs— equal— looked at tor 
one point of view— a set of variables. . . 

Let me explain it in the following way. If you desire to impiove 
the quality of science instruction for an eighth grader and you 
were able to identify a finite set of resources and activities what 
would you do? Well, you do many things, but I would suggest that 
the more optimal effort would be the following: 

In real time, simultaneously bring to bear on that eighth grader 
the besWthe most reasonable curricula taught by the most compe- 
tent teacher with the benefit of the best instrumentation to sup- 
port the instructional effort, with the benefit of the very best ech- 
nology, with informal or out-of-the-school experiences, informal sci- 
ence experiences at the local museum or the science centers and et 
cetera In other words, all of the factors that in the aggregate in 
real time would make the most difference in terms of impacting 
that eighth grade student's learning of science. 

We therefore, initiated the program called the Statewide Sys- 
temic Initiative statewide because the primacy for it resides in the 
state. Statewide is because we want to challenge the grantees to 
give attention to all school systems throughout the state, not selec- 
tive ones. Systemic by the definition that it should, m fact encom- 
pass all of these variables-all of these programmatic indices to 
Eh I spoke. And comprehensive in the se nse that it should be- 
if not all of K-12, the minimum we accept is that it should be at 
least K-8, for the rather obvious reasons. The assumption is that if 
one cannot do everything, then primacy should be assigned to ele- 
mentary, to the middle school sector. 

State? in response to the Foundation commit themselves to deal 
with all of those elements, as I indicated. And as the Congressman 
Sated, in 1991, we made a series of awards to ten states. We have 
just made ten others-eleven others, including the State of V irgin- 
ia And I otherwise would describe it, but Dr. Exhne will do so. The 
goal k precisely as was indicated by Congressman Boucher We 
have now in 21 states these major experiments underway. They in- 
volve the National Science Foundation resources; they involve re- 
sources from the U.S. Department of Education. They will involve 
Srlederal agencies, state resources, local resources, but impor- 
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tnntly, funds from the corporate and business community. Because 
i would argue that now individual states-the State of Virginia, for 
example— have put together u comprehensive, explicit, highly ar- 
ticulated plan by which it hopes to promote substantial K-l* 
reform of science education. 

There is a role the/efore, to be played by all of the major players 
m the btate of Virginia— whether they are in the school systems 
per se— and particularly in the corporate or business community It 
allows those individuals— in particular, those organizations to 
make an important transition. Clearlv, you know, as well as I the 
business community has made contributions and have been in- 
volved in a system in K-12 education— science education— for some 
time. My view is that this program provides sufficient structure 
that those businesses now can translate what I would otherwise 
call contributions into investments, meaning that there is a highly 
articulated niche to which everyone else has agreed is going to be 
the agenda for the state to which, against which or in which they 
can actually make their investments and have— with the reauisite 
accountability. 4 

Increasingly, in terms of the future, the Statewide Systemic Initi- 
ative—at least as a strategy— is representative of the kind of ap- 
proaches that we will take. We will take the approach because we 
have the benefit of increased knowledge of how teaching and learn- 
ing taKe* place in terms of science. We have the benefit of the out- 
comes Iron; ,1 variety of reform efforts, like 2061, that lays out con- 
ceptually what it is that is reasonable for a student to learn in sci- 
ence during the K-12 sector. Said another way, if you have some 
sense oi what it is that is reasonable for a student to learn, one can 
make some relationship between the instruction that takes place in 
grade .i and what does that have to do with what is going to 
happen in grade 7 ana what does it have— the two of those have to 
do witli what is going to happen in grade 11. 

We also, as I said earlier, now have in place this major commit- 
ment to deal with pre-service and in-service teachers. The various 
curricula models, educational technologies are underwav We are 
beginning to make increased linkages between the K-l'^ and the 
undergraduate sector, including two-year institutions, and address- 
ing me needs— albeit in the early stages of it— of those individuals 
who are displaced in the work force as critical human resource de- 
velopment efforts and giving specific attention to individuals other- 
wise under-represented in the enterprise. 

It, therefore, seems to me that it is possible now— while not disal- 
lowing r-ategorical efforts— meaning modest-size projects that focus 
on specific populations or specific needs or specific programmatic 
niches, it is possible to try and promote a program— a set of pro- 
grams that actually, by their substantiality and by their scope- 
match the overall reform effort. 

One of the rather laudatory components of making that transi- 
tion from what I call categorical to more global programs, it is the 
changes— the threshold for everyone— that changes the level of ac- 
countability. Clearly, with multiple players, they obviously critique 
each other. Clearly, with this long-term partnership of collabora- 
tion, it is not up to the National Science Foundation to simply 
make an award to the State of Virginia and give our attention to 
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something else. We have a sustained responsibility over the initial 
five-year duration of the award to continue to collaborate with he 
state— to be a partner in the conduct of that experiment and the 
other 20 that are taking place around the country. 

Therefore, the likelihood is very good that at the end of this ex- 
ercise-whether five years or longer than that, but when we deude 
we have reached the point when it is important to actually take a 
measure of what wo have accomplished in the aggregate became 
we are going to measure it each y to then try to learn from the 
21 major tests that are taking place throughout the country what 
number most recommend themselves for adoption throughout the 
country It seems to me ultimately, that summary statement, with 
respect to this one program, should be the summary statement for 
reform of science education throughout the country— K-12 and 
where necessary, at the undergraduate level. !tomo „ t „ n H 

We are into an era in which despite enormous excitement and 
enthusiasm about our agenda, it would be nothing short ot a trav- 
esty if at the end of the math and science education reform move- 
ment effort of the 1980s and 1990s, as we reach the year 2000 it 
ends without our knowing with requisite explicitness what we have 
done X what were thloutcomes and what truly works progran^ 
maticallv and whv it works. And therefore— if we are able to 
answer all of 'those questions, the country is therefore ,ab e tc jenter 
the 21st century with respect to science education armed with a 
knowledge base! an exemplary set of programs that will bode well 
for its future in science education. 
Thank you. 

Mr PP Bo U u S CHER. Luther, thank you very much for your attendance 
here and for those verv informative remarks about the activities oi 
your Directorate within the National Science Foundation 

I probably should have said this during the course of introducing 
Luther but it occurred to me as he was talking that there might be 
some who are not familiar with what the National Science Found 
tion is. It was called, from my memory, that one of the other a so 
ciate directors of the Foundation, when he was in my office earlier 
this vear said that because of the title of this body-it is called a 
»fo S un y dafion"-some people have the sense that it: » .not e in agency 
of Federal Government, that perhaps it is a private foundation tha 
s mply has science advancement as its goal. That is not the case. It 
is a federal agency. In fact, it is the primary federal agency that 
has science advancement as its mission. It has a budget of U bil- 
lion each year devoted to that goal. And it is the principal funder 
of baste research at the nation's colleges and umversities as ; wel 
as encouraging education in the sciences and mathematics in our 

PU Thfs S oJe°i S articular fellow who had related that to me said that 
when he weSt from the State Department, where he had prevgugy 
been employed, over to the National Science Foundation, the Utt ice 
of Personnel Management within the Federal Government actually 
sent hfm a form asking if he wanted to withdraw his retirement 
contributions in view of the fact that he had gone into the private 
secto Obviously, there was some confusion-at least in those quar- 
ters-as to whether or not this was an agency of government. Well, 
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it very clearly is, and Luther, we appreciate your being with ui 
today. 

As was indicated earlier, the State of Virginia has now receivec 
$9.6 million in federal funds from the Foundation. That award was 
made on the 1st of May of this year, so that Virginia could be e 
participant in the statewide systemic initiative. That initiative will 
have implications for science and mathematics education through 
out the State of Virginia, including here in southwest Virginia 
And to talk with us about what those implications are and how yoi 
can be participating in that initiative, we would welcome next Mr 
Joseph D. Exline, who is the lead science specialist for the Virgink 
State Department of Education and whose task it will be to imple 
ment that initiative in Virginia. 

Joe, we welcome you today. 

STATEMENT OF DR. JOSEPH EXLINE, VIRGINIA STATE 
DEPARTMENT OF EDUCATION 

Dr. Exline. Thank you, Congressman, for giving us some time on 
your program. 

Dr. Williams, the Governor and the Secretary of Education and 
the Superintendent of Public Instruction, are very pleased that you 
have entrusted us with one of your models, and we will do our best 
to make sure that this becomes a very important model throughout 
the country. We are very much committed to it. 

I have a — I had a couple of transparencies I am going to use to 
explain this, but this distinguished panel, I would be afraid to pull 
that screen down in front of them. So, what I might just try to do 
is walk through this. 

I have some handouts down here that I would like you all to get. 
There is a handout on the systemic grant and there are some 
transparencies here which I was going to use. 

But, let me kind of walk you through what we are trying to do 
with the systemic reform in Virginia. We call this VQEST, which 
stands for Virginia Quality Education in the Sciences and Technol- 
ogy. We have already come up with a logo for that, which we hope 
you will see throughout the state very quickly because we feel 
very— very much that this is going to convey quality, and we are 
going to also— we believe that the systemic reform in mathematics 
and science has to impact beyond just mathematics and science. 
We have to create an environment for learning, and that is the 
focus of the Virginia Quality Education in the Sciences and Tech- 
nology, or VQEST, as I will now refer to it. 

You have heard of world class education throughout this coun- 
try. You have heard of a common core of learning, and we are a 
portion of that. The way that we are going to implement a world 
class educational system if we are going to produce a work force 
which is competent to move us into next year, and then into the 
21st century, we are going to have to create an environment that is 
quite different from the environment we have now in schools. We 
are going to have to create an environment that will help dedicated 
teachers to do a better job. Teachers have held a poor system to- 
gether for a long period time, so we have got to build that system 
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that will help support those kinds of good efforts that we have been 
trying to implement for a long period of time. 

What we have taken the definition of scientific literacy to be— 
and we know that you have got a— you are funding a national com- 
mittee now to come up with some standards. But, I believe and I 
will be challenged— you can challenge me later on this— but 1 be- 
lieve there will be four important ingredients in that— in those 
standards as far as student achievement. Students will need to de- 
velop skills— skills that they can use beyond the classroom; skills 
that are useful in the real world. Students will also— should nur- 
ture attitudes— attitudes to take action, attitudes— and in our case, 
scientific attitude-respect for data, demand for verification. 

Students will also have to see connections across the disc pline. 
tw ™n W« to see— we talk about— there is a lot of talk now 
about the integration of the disciplines. Well, we do not even have 
integrated science programs throughout the country. There are 
little boxes of chemistry, physics, biology. So, it is very important 
that we do make appropriate connections— appropriate connections 
that will make science, biology and chemistry and physics fit to- 
gether, but it will also interrelate that to the other disciplines, and 
more importantly, to the real world. We do not learn science just 
for the classroom; it has to have application. And how do you dp 
that? You have disciplines that you work in. But these disci- 
plines-biology, chemistry, physics-will make the -.connections to 
large themes or overarching themes. We are ooking at change, 
inter-relationships in science. We are also looking at change in 
inter-relationships in the social world. So those are the connectors. 

And then, of course, we deal with scientific values, such as re- 
spect for data demand for verification, suspension of judgment 
And then, the skills of problem solving. And so, if we take those as 
goals, and then, we have to develop a system that will support 

^Whfn^resident John Kennedy said in 1960 at the beginning of 
that-the era of 1960s that we are going to put a human on the 
moon and return them safely, that was a goal. That was a realistic 
goal It would have been unrealistic to say that, we are going to put 
I human on Mars and return, because that was not realistic at the 
time. So, they did not change the goal and he did not say well, we 
cannot get to the moon; maybe we could go to the top of Mt. Ever- 
est The goal remained the same. And what they did then was to 
build a system that would get them to the moon and back safely. 

And so we have to set realistic goals for all of our students and 
nnt iust for a special group of students for mathematics and sci- 
ence So, that is what we live done, and this handout that you will 
get a Uttle later, we have those identified in there. But essentially, 
it is summarizing those four things. 

But now, afte? having said that, that is the easy part. And we 
ten d to— we compare ourselves to the Japanese; we compare our- 

efves Vthe Germans. And they seem to be doing better than we 
are on the basis of those student tests. But what we need to look at 
fs what is different in those systems? What is different in the envi- 
ronment? If that is true, why are they doing better? So we need to 
look at elements in the environment. 
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And we are looking at— in the VQEST effort, we are looking at 
six very important things. We are looking at teacher preparation, 
and there are two components of that We know that there needs 
to be a lot of work done in the area of elementary. So, over the 
next five years, we are proposing to put an elementary specialist in 
each of our elementary schools throughout the state, and that will 
be a specialist that will work with math and science, that will 
teach math and science, but also will work with other teachers. 
And we want to connect those people with technology so that they 
can communicate with each other across the state— the schools can 
communicate, and that is part of our business/industry contribu- 

Dr. Williams, I think, indicated that this is only a small portion 
of the money we need to get this job done. This is just seed corn 
And so, what we have to do is expand that money, and part of 
that—there is a type of expansion— we already began to talk with 
business and industry about it. 

Another very important part of teacher preparation is the fact 
that we are going to be working with universities, so ours does 
extend a little bit beyond K-12. And one of the things we are going 
to be looking a it the universities is the academic departments in 
universities. A * I kind of smile when I say that because someone 
has asked me do you have rocks in your head, that you think that 
you can bring about changes in the university system, and we 
think that, yes, we can. In fact, Dr. Carrier from James Madison 
University has been working with us. He met with us yesterday 
afternoon. And they are already beginning to look at the way they 
teach science — not science education courses, but science. 

So what we would like to do is to go into the— to fund a couple of 
o,m e ? m ? dels that we can get the way that the 100 level and the 
^UU level courses are taught differently at the university level be- 
cause that will address three very important issues. It will address 
the pipeline issue of the individuals going into the engineering field 
and into science fields and mathematic fields. And some of the sta- 
tistics show that 50 percent of freshmen that enter college intent 
on majoring in science and mathematics drop out at the end of the 
first year. That may be partly because they are secondary and ele- 
mentary programs; but it may be also a part of the result of what 
happens to the university. So we can encourage more people to go 
into science, and then, in liberal arts, where our Congressmen and 
people, to get their experience of science, we want good science 
courses so that they will also see the relevance of science and 
mathematics in this society. And then, of course, our elementary 
and our secondary teachers will also need to be exposed to better 
courses at that particular level. And that is where they go through 

r ! r "ntiSYrS 1 courses - So that is another— that is a second prong 
of this VQEST. & 

A third area of VQEST is to talk— is to put>-not to talk, but to 
put some things in place where we can work with administrators 
Administrators have to see their role differently in how they go 
about administering a program so that we will have mathematics 
and science taught, and very importantly— it is considered very im- 
portant in our subjects within the school, and it will be connected 
to the other discipline. So we are going to have— begin work witli 
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administrators, in-service training for administrators. Wo will have 
school boards and people like that involved, They are decision- 
makers. 

And a fourth— and I think that Dr, Williams mentioned this a 
couple of times this morning in his talk— the instructional materi- 
als. Textbooks, software, video disks— all of those things being pro- 
duced — have to be in line with our goals. And if they are not in 
line with our goals, they tend to take us off in a different direction, 
In that regard, we have already started to work with eight or nine 
other states that are very much interested in helping to send a 
message to the publishers that we need different kinds of materials 
to fit our goals that we have for students. We have had two confer- 
ences in Virginia already dealing with that issue, and the last con- 
ference we had was on March 20. We had all of the major publish- 
ers there. We had eight other states with us. We had people 
coming from as far away as California and Canada to be with us. 
National Geographic was there, And they were very much interest- 
ed in seeing how we can work together to develop better instruc- 
tional materials based on the goals we have for students. So I am 
very excited about that particular phase of our VQEST. 

And another very important part of VQEST is the community 
action groups. And that is where we will get large, widespread in- 
volvement not telling you, but you are feeding up information up 
to the state level in the way we restructure science and mathemat- 
ics. We will have at least ten regions where we will begin to form 
coalitions with government, coalitions— local government, that is— 
local businesses, teachers, administrators, PTAs, Boy Scouts, Girl 
Scouts — all of those groups that can somehow impact on changing 
the way that we think about mathematics and science because par- 
ents are going to have to be supportive of our efforts, and we are 
not— part of what we want to do with our VQEST effort is to begin 
to rethink some of the ways we are spending current resources. We 
know we will need some new resources, but I think some of our 
current resources are going probably in directions that are not too 
supportive of some of our overarching goals. 

And then, a— a sixth component of VQEST is technology. And we 
are going to look at ways that we can use technology more effec- 
tively; we are looking at ways that we can deliver it to teacher in- 
service via satellite. Rather than have teachers go to college cam- 
puses, perhaps we can beam these programs out to teacher? How 
we can put teachers in touch with resource people at the universi- 
ties and research institutions and so on and put teachers and stu- 
dents in contact with other teachers and students across the state. 

So we are going to look at different aspects of the use of technol- 
ogy. And our schools are technology poor, If you look at other as- 
pects of society, we look way back in the 18th century, If you look 
at modern communications, modern medicine, modern transporta- 
tion, those things have changed drastically. But modern education 
is still relying a lot on the chalkboard and a lot on the straight 
rows of chairs and so on. So we are trying to convert that through 
a systemic look at the whole school picture and trying— school and 
community, I should say — because we have to reach outside the 
school and get the community involved. So these are kinds of 
things that we are looking at in terms of our VQEST efforts, and 



22 



as I said, I think the people in this country are going to look ve 
carefully at what we are doing. And we want to be held accoun 
ble for our goals because if we are not held accountable, that pi 
some pressure on us here at the local level to make sure that th( 
things are achieved. We are very serious about it. We have got t 
right structure in place; we have got the General Assembly peoj 
behind it. We have got the Governor's Office behind it. But impi 
tantly, we are getting a lot of the grassroots people behind it. A 
have had this in place working toward this grant, but we have £ 
a team of about 180 people across this state already working. > 
have got people from VPI, University of Virginia. We have £ 
public television stations with us. We have got the state PTA pre 
dent working with us. So we have got a lot of people working wi 
us on this effort. 

So, I would be— again, I am glad to be here this morning to gi 
you just a brief overview on this. But if you have any questions 
am going to be around. And I would like you to get a copy of ea 
of these handouts before you leave sometime today. 

[Applause.] 

Mr. Boucher. Joe, thank you very much. I appreciate yo 
coming out from Richmond to join us here and give us informati 
on how the systemic initiative will be implemented in Virginia a 
particularly how we in southwest Virginia can take part. 

For the balance of the day, we will do what I view as the m< 
important function today, and that is, hear from you. We will ha 
an open forum that will begin with remarks by one of the prof 
sors — teachers in southwest Virginia who has been nationally n 
ognized for his work, and that is Mr. Frank Taylor, who was one 
the 1991 Presidential Award winners for excellence in science a 
mathematics teaching. He is a teacher at Radford High School 
has been since 1984. His field is biology and I believe also chem 
try. He has a Bachelor's degree in Biology from Lehigh Universi 
and has a Master's in Education from the University of Pennsyh 
nia and a second Master's in Zoology from Virginia Tech. He h; 
since 1990, been a member of the adjunct faculty at the Abingt 
Southwest Center of the University of Virginia. 

I have asked him to offer some comments on the barriers to i 
provement in science education as he sees them today, some of t 
recommendations that he would have for changes that can be ma 
in public education to meet the challenges that we talked abc 
earlier. And then, for the balance of the day, to lead the discussi 
in which I hope all of you will participate and which will be e 
tremely informative to those of us who have some responsibility i 
setting federal policy in this area. 

Frank, we welcome you, and at this point, I will be pleased 
turn the balance of the program over to you. 

[Applause.] 

STATEMENT OF FRANK WILLIAM TAYLOR, CHEMISTRY, BIO 
OGY TEACHER, RADFORD HIGH SCHOOL, RADFORD, VIRGIN 

Mr. Taylor. First of all, I wouk! like to thank the people th 
made this meeting here possible. I think we have a tremendous c 
portunity here to have people who are decision- makers, policyme 
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ers to be here to listen to us and find out what our concerns are 
and what it is like to teach here in southwest Virginia. 

It is terrific to have Dr. Williams here from the National Science 
Foundation. I think it is a tremendous opportunity here for us in 
southwest Virginia. The fact that Mr. Boucher, who is in an area 
where policies are made to be here to hear us. Dr. Exhne, and also 
thank the New River Community College for having us here today 

What I am going to share with you, of course, is my views. And 
as a science teacher, I have to recognize that my views are replete 
with biases. And what I am going to be talking about today is not 
based on surveys, and it is not based on experimentation and data 
analysis; it is based on my experiences and it is going to be replete 
with my biases. So please keep that in mind. 

I look at my role here today not to speak for you, but perhaps as 
a representative, and mostly to get you to think about the things 
that you would like to share here and things that you think these 
people that are here need to hear about, what it is really like 
where we are. 

I am a high school teacher, and because of that, most ot my com- 
ments are going to address more the high school end of the realm 
here And if I do not speak as much toward the elementary people; 
it is not because I do not think it is important. Their role is critical 
in this whole thing. It is the elementary people that really set the 
stage for math and science. And the responsibility on the elementa- 
ry people is tremendous. 

This 'S a very complicated issue, /ou know, what are the bar- 
riers to effective science teaching? What are the hurdles that we 
have to cross? And it can be a very frustrating experience for us, as 
science teachers, to try to improve what we do in the classroom. 

Right now, we are facing probably one of the most diverse stu- 
dent populations that the United States has ever seen. We have a 
wide variety of students with wide varieties of abilities and back- 
grounds. The fact is, American home life has changed in the last 20 
years. We really are dealing with a very diverse audience. We have 
many many expectations thrust on us, and it can be very frustrat- 
ing trying to deal with all of those expectations. Many of the things 
you have heard here today, we need to make U.S. students number 
one in the world in math and science. We are charged with being 
more effective in the classroom. We are— many of us hear that we 
need to increase the amount of hands-on experiences that we do in 
the classroom. We are expected to produce a more scientifically lit- 
erate society. We are expected to produce students who are ready 
to deal with the technology that again we know is out there, but 
we do not see very much of it in our schools. We are asked to raise 
the standards, and at the same time, we are asked to reduce the 
dropout rate. We are to meet the needs of the gifted, and at the 
same time, meet the needs of the at-risk students. And hopefully, 
somewhere in there, too, we are meeting the needs of the middle 
students or the average students. We are expected to spend more 
time in the lab in doing thinking and problem-solving activities 
and doing activities which are going to turn kids on to science and 
make them want to go into science. And yet, we are also expected 
to cover the curriculum. And Dr. Exline has given us insight there 
that perhaps we are going to be resolving that issue. 
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Co-contaminantly, we are expected to spend more time doing 
these lab activities, yet right now, I think many of us feel pressure 
that our students have to score high on these standardized tests 
that we have, and I am going to address some of those issues here. 

Is there conflict between some of these expectations? Do all of 
these expectations seem to go together to us? And I raise those 
questions, and I think that you need to address those things here 
today in your comments. If we increase lab time, are students 
going to perform better on these tests that we all give in the spring 
of the year? If we increase all these hands-on experience, do these 
tests really measure what we are doing in the laboratory? Do they 
measure the skills the kids are learning? Are they— do these tests 
really measure the skills of dealing with technology that we are 
supposed to teach them? Are these tests appropriate to what we 
teach? And again, I think Dr. Exline and the VQEST program is 
going to help address these things. 

Immediate concerns— many of us are going to have very different 
opinions on this— and that is a question of class size and number of 
preparations. Again, what I am going to share with you is not nec- 
essarily reflective of where I teach. I think I have an excellent 
teaching situation, and I am very fortunate to be where I am at a 
school where the administration is very, very supportive of what 
we do in the science classroom. 

What limits should there be on class size? How does that fit in 
with these goals that are being mentioned here? I have talked to 
teachers where they have upwards of 30 and more students in the 
science classroom, and I am sure there are teachers here that are 
going to be able to share some personal experiences with that. How 
effective can we be with that many students in the classroom? 
What happens when we try to increase the amount of laboratory 
time? Do we have the money to fund those materials? What hap- 
pens to discipline when you are working with groups that large 

when you are working with five classes a day with 30 or more stu- 
dents in it? It creates — labs are more or less unstructured or less 
structured activities. How do the students respond to that? What is 
that impact of having that many kids in the classroom? 

We see some liability questions there even. Are you taking a 
risk? Are you personally liable for what happens in that classroom 
as you try to do a better job to prepare those kids for these goals 
that we have mentioned? With all of these kids in the room, is 
your room adequately set up to deal with that, is it appropriate? 
These are some things I think we need to address here and look at 
the reality of our situations. 

Numbers of preparations. I think that is particularly a — can be a 
barrier or a problem here in southv/est Virginia as many of us 
teach in small schools where you are not teaching a full slate of 
one subject or a couple of levels in one subject. Many science teach- 
ers in southwest Virginia have multiple preparations — four and 
five preparations in completely different science programs are not 
uncommon here. And I think that is a particular question to ad- 
dress here. Where do you get the time to make this innovation? 
Where do you have the time to apply all of these things when you 
are so spread out to these things? So, address those things. 



We look at our curriculum itself, and as Dr. Exline pointed out, 
we have some concerns there. Biology is often a terminal science 
class for many of our students. And whether that course should be 
the terminal class for these students or not is a question in itself. 
But for many of our students, biology is the last course they take. 
How well does biology really prepare them for all of these things 
we have talked about? How well does biology really prepare them 
in terms of scientific literacy, in terms of technology? I have to ask, 
are these students — once they take our biology class and that be- 
comes their last science class — are they ready to handle and deal 
with constructively the lo :al issues and national issues that are 
before them? These kids grow up to become the voters. Are they 
ready to make decisions on where to put the landfill? Locally, we 
have problems with that — trying to decide where is the best loca- 
tion for the landfill? Shoold we have a landfill? Should we look 
into developing a waste-burning electric generation plant in New 
River Valley? What are the impacts of that? What is the impacts 
on the air? How does that — does that solve the landfill problem? 
Are we really preparing— does our biology curriculum, as it exists 
now, really prepare our students to do that? 

We take pride in serving all students, regardless of their abili- 
ties. And often, we have a very, very wide range of students in 
these classrooms. Is all of that stuff in that biology curriculum ap- 
propriate for all of them? Do they need those things 'that are in 
that curriculum? I think this is something that we need to address 
and we c°n share here in this forum. 

Existing — I read a note somewhere that in the existing biology 
text — the standard biology text — there are as many new words in- 
troduced in the standard biology text for tenth grade biology stu- 
dents as there is in the first two years of a foreign language. And 
we are supposed to be doing this in English, right? I had some 
questions there about the validity of our current curriculum. 

Technology in the classroom. This is, I think, a area of great 
frustration. And as you hear the speakers here today talk about 
technology in the classroom, it is a very frustrating thing for us be- 
cause we see that technology out there. If you have visited any of- 
fices and industry, you visited laboratories at local colleges, there is 
a tremendous amount of technology — some of the things we have 
probably never even seen before. Technology is in a rapid state of 
change. Recently, we celebrated the — IBM celebrated the tenth an- 
niversary of the invention of the PC. Look how far that has come 
in ten years. Yet, we go back to our classrooms and we look 
around — as was pointed out — and we see the chalkboard and desk 
is the basic setup of our classroom. 

The kids probably have more exposure to technology than we do. 
They have got Nintendos and Game-Boys and many of them have 
computers at home. We see these new VCRs. The technology is all 
around them. Where are the applications of this technology in our 
classrooms? Do we have computers in the room? 

We hear a lot about this technology, but we also have to ask, ex- 
actly what is technology? Exactly what are we talking about when 
we talk about technology? What is the technology that we are 
really supposed to be training these students to use? Who is going 
to define that? Where did that come from? I think that is going to 
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be very important for us as we try to do a better job in the class- 
room to know exactly what we are talking about, and what is this 
technology that we are supposed to use? What is scientific literacy? 
And I think Dr. Williams has addressed that also, and that is one 
of the goals of NSF to address that particular issue. We come to 
professional development, and professional development can be a 
source of some frustration too for science teachers. In many parts 
of the state, science teachers have not had raises in several years. 
And I think this year, there is some localities where that is looking 
to be improved. But many times, science teachers were being asked 
to go out, to seek out this professional development, get this train- 
ing, yet we are doing that at a time where we may not have had a 
raise in the last two or three years. So not only are we not getting 
any sort of increment increase in our income, but we are also 
asked to spend more of our time outside of the classroom to do this. 
And for some teachers, that can be a real disadvantage there. 

Participation in science conferences such as this. Should we have 
had more people here? Should more school systems have been rep- 
resented? Should more science teachers have been able to come 
here today? I think so. And as was pointed out, we have to see 
changes in how administration regards what is important and what 
is important for science teachers. Personally, I think the attend- 
ance of science teachers at conferences, such as this one, at the 
state conferences, is vital to what we do. This professional develop- 
ment, I think, has to come in within our contract, and it should not 
be something that we have to do extra to figure out, to find out 
what is available, to go out and find out what we have to do. I 
think it needs to be part of our professional job responsibilities, and 
I think the administration has to not just encourage us to do that, 
but set it up so that we may do that within our professional respon- 
sibilities. 

Science conferences are tremendous things. They are enthusiasm 
builders. If a school system can get all of their science teachers to 
go together as a group, it goes a great way to jelling that group of 
people to pull them together into a working unit to make these 
things happen. 

Teachers, I think — one of the most important things, I think, can 
be done for teachers and to improve science teaching is to recognize 
the science teachers as professionals. And I think it is a two-way 
street, too. I think that if we are recognized as professionals, I 
think people will be startled with how much we can produce and 
how much we will do just based on knowing that we are doing the 
best job we can and that we are being recognized for what we can 
do. 

I think on the flip side of that, we also need to recognize our- 
selves as professionals and we need to prepare ourselves to be pro- 
fessionals and to respond on that. One of the things — you know, a 
place you can begin — I wonder how many people here have a 
resume up to date or have a resume that they have prepared in the 
last year that is pretty close to being up to date. It is very impor- 
tant that we document all of our activities. It is very important 
that we document what we do and have that available so that 
when we go out and request more money for computers, request 
more money for technology, we can exhibit ourselves as profession- 
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als. There is many, many opportunities out there for science teach- 
ers. And if you are willing to go out there and look, they are there. 
And if you have documented what you have done, many of these 
things that you apply for, you have to go through some effort to do 
it. And sometimes, you have to write essays and fill out applica- 
tions. But all of that will become more easier and much smoother 
if you are professionally prepared. If you— setting up a resume and 
a vitae does not mean that you are interested in seeking another 
job outside of your school system. It means that you are interested 
in exhibiting yourself as a professional and being ready to take op- 
portunities as they come, and I think that is a very, very important 
thing. I think it is important that we are recognized as profession- 
als and given responsibilities by the administration to make those 
changes that come up. t . 

Another thing we have to keep in mind— and this is more on 
what we can do right now— is, you know, what are we really doing 
in the classroom? And we have many frustrations. We have many, 
many expectations. We have got— we seem to be pulled in a lot of 
different directions. And many of the things that we are expected 
to do are not well defined. And hopefully, with the VQEST pro- 
gram, those things will become better defined for us. 

But something to keep in mind right now and something I try to 
keep in mind at all times. I have got this article here, and you can 
see how yellowed and brown and tattered it is, and I keep it taped 
up npxt to my desk as a constant reminder about what I am doing. 
The tine of the article is "In Teaching Science, Curiosity Suffo- 
cates/' And it is written by K. C. Cole of the New York Times just 
a couple of years ago. But every time I see that title, it brings chills 
to my spine thinking about what is happening in science. Is this 
really happening? Are we, in science classrooms, suffocating curios- 
ity 9 If that is true, it is no wonder that science and math education 
is where it is now today. What are we doing in the classroom to do 
that? I think part of it ties in with curriculum. I think part of it 
ties in with our attitude. 

A few excerpts here. Of course, as you heard, In recent science 
tests taken by high school seniors in 14 countries, American stu- 
dents ranked 14th." Another quote, "Most high school students 
simply do not believe that they can learn science/' according to a 
recent paper from the Science Teachers Association. Science, 
Tressle says, "is inherently elitist. Studies have shown that low- 
income students— women, minorities, disabled— at best, are slight- 
ed in the classroom." And I think overall, as they have pointed 
out>-~the Science Teachers Association has pointed out, most stu- 
dents do not think they can learn science. 

What is happening in the quote here from grade school to grad 
school is a suffocation of curiosity under an avalanche of raw facts. 
According to a study by Sigma Xi, the Scientific Research Society, 
entry level courses failed to stimulate students, much less educate 
them So we have got some real things here to look at. We need to 
look at, you know, what are we doing here in our classrooms/ Well, 
we can sit here and we can talk about— and as we will and as ap- 
propriate in this forum— some of the problems we have; some ot 
the barriers we face. But the fact is, when we leave here and go 
back to our classrooms on Monday, we are still going to have that 
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same number of students in our classroom. We are still going i 
have that same amount of material and the same amount of 01 
budget in the very near future. 

What can we do now to change that? The kids are in our clas 
rooms, they need us. We can make a difference. We can look i 
finding hooks for them to turn them on to make what we do moi 
relevant. The flip side of that coin is some teachers will say, "Wei 
why are we responsible for that? Why do I have to motivate sfr 
dents? I should not have to motivate those students. They shoul 
come to my classroom. They should want to learn. Why is that r 
sponsibility thrust on me?" Well, I am not sure that it really is 01 
responsibility and that we have to do that. But the reality is, tht 
is the situation. The students are there in our classrooms. We ca 
make something happen if we try to find some ways to hook ther 
to turn them on, to make what they are learning more relevan 
And again, we were hearing a lot of really good ideas for things 1 
change and to address those issues. 

Finally, talk more about solutions and stuff and some hope. 1 
me, I find a lot of hope and a lot of solution here in Science for a 
Americans, Project 2061. If you have not seen this publication, yc 
should get this publication. To me, it has some very persuasive a 
guments or ideas about where science education should go. An 
this thing — I do not see it as a curriculum change as they call i 
We have seen curriculum changes come and go since the 1960s. W 
have seen curriculums come in and curriculums go out. And bas 
cally, here we are; we are still back in the same place. 

Project 2061, to me, is about fundamentally changing the way \* 
approach science. Fundamentally changing our attitude to teachin 
science and exactly what is taught. They offer some ideas hei 
based on several independent panels set up by the American Ass< 
ciation for the Advancement of Science. But what are those tyin 
themes? What are those concepts that kids really should be goin 
out with? 

One of the real thrusts of this— and I think the controversy 
issue and maybe it is hard for us maybe to accept because of th 
years and years of training that we have had under this philos< 
phy. The controversial issue here, I think, is that — one of the basi 
premises here is that less is more and that we should seek not t 
try to teach that whole biology book and all of the pieces in th£ 
curriculum, but focus on certain concepts an^ do a better job < 
that. And to me, that takes some of the frustration out of all < 
those things that we talked about — about meeting the needs of a 
the students, about covering the curriculum, about providin 
hands-on experience, about doing minds-on experience, about pn 
paring them for scientific literacy, about making them better wri 
ers, about incorporating math in our classroom — integrating a 
these things. 

It is unmanageable and it is scary for us to think of it in terms c 
our existing curriculum. There is no way I can see that we ar 
going to continue to cover as many words and facts and probabl 
even concepts as we are doing now. What we have got to do is par 
it down to find out, what are the real important things? What ar 
the things that are going to make our classroom a useful place fo 
these students — these students who may not go on in science — t 
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create an atmosphere that the students would want to go on in sci- 
ence. And I think a lot of the answers are here. There are some 
very persuasive arguments about what we should teach and what 
is meaningful and what is relevant and what is really going to be 
useful to them as preparing citizens who have to make decisions on 
things like the greenhouse effect and ozone. People who will go out 
and vote for the policymakers of our country who have great influ- 
ence on those worldwide environmental problems and also on our 
own local issues here, like landfills and burning garbage for elec- 
tricity. They need to be prepared to make those decisions. 

Who is going to make these changes? How is it going to be done? 
Obviously, there is a very strong correlation here with money, and 
money is very important. I think there needs to be funding provid- 
ed for that teacher training. That time must be made available 
within the system for that. We need equipment to be— to do the 
technology aspect of our job, to integrate that in. Now, along with 
that money for that equipment, we have got to have maintenance 
money. And that is something that sometimes becomes overlooked 
as you get these one-spot grants to' do something. Where is the 
money to maintain that equipment and to keep it running? We 
have some concerns about class size. We have some concerns about 
preparation time and meeting multiple needs and multiple courses. 
So part of it comes from there. 

But I think the central parW-the main part can be addressed in 
us being professionals. And for this change to happen, for science 
teaching to really change and improve and make us number one in 
the world by the year 2000, that change has to come from within. 
And the administrators who we work for have to recognize that 
these changes are not something that are going to be done to us; it 
is a change that we have to make. And time and time again, I 
think it has been proven that whenever one group of people tries tc 
place requirements on another group of people and those peop e dc 
not have a say on what is going on, you are not going to have long- 
lasting change. We have to be the ones to make this happen. There 
are things that we can do in the classrooms right now to improve 
the situation. We have to seek out the professional conferences. We 
have to go to our administration and to our school boards and spel 
out what needs to be done. In order to do that, we have to presenl 
ourselves as professionals. 

Parents need a role in this, .00. I think that ties back and ur 
Exline addressed that. There has to be input from the parents anc 
we need to have— kids need to do some extra work there, too. The] 
need to make an effort. Education is not something that>-with al 
of the great improvements we do — it is not something we do to th< 
students; it is something that they have to respond with and the] 
have to do themselves. 

So, I would like to conclude my remarks then. And 1 guess a 
this time, we will open up the floor for your comments. Keeping n 
mind again, here we have a tremendous opportunity. I think it is ; 
tremendous thing that this panel has been organized, that they ar 
here to hear what we are doing in the classroom, what our need 
are, what are the things that we can improve? This is obviously 
rare opportunity for us. When have we had an opportunity hk 
this to directly share in public forum to policymakers what is hap 



56-718 0-92-2 ' * 



30 



pening in the school systems and what we need, based on what w 
have. 

I would also like, again, to particularly address the elementar; 
school teachers and their concerns and make sure that those ar 
aired out here, also. 

If anybody would like to speak, the forum is here, and if you wil 
raise your hand. 

Mr. Mason, if you want to come up here and address the audi 
ence, make a few comments. 

[The prepared statement of Mr. Taylor follows:] 
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Frank Taylor 
Radford High School 
50 Dalton Drive 
Radford. Virginia 241 41 
March 31. 1992 



Congressman Rick Boucher 
Chairman Sub-committee on Science 
U. S. House of Representatives 
405 Cannon House Building 
Washington. D C 20515 



Dear Mr. Boucher. 

After having met with you in Washington I spoke with Brad Penny on 
the telephone and he informed me about some of the details concerning 
the conference for science teachers in Southwest Virginia He also asked 
me if I would write to you and share some thoughts on science teaching ir. 
Southwest Virginia and particularly address the issue of teacher morale 
The following are some thoughts that I have jotted down. Naturally, these 
comments are solely my personal opinion, based on my experiences and 
are replete with my own biases. Some of the issues addressed are 
concerns to all teachers and some are more specifically related to 
science 

Science teachers have many expectations thrust upon them including 
-increase hands-on experiences 

-produce a technologically/scientifically literate society 

-raise standards 

-reduce the drop-out rate 

-spend more time in lab 

-score higher on standardized achievement tests 
Some of the expectations above conflict with each other, for 
example do standardized tests measure skills developed in lab activities? 
We see technology rapidly changing on the outside but our classrooms 
remain relatively unchanged. To bring technology into the classroom costs 
money (I know our budget for consumable science supplies has not 
increased in at least 10 yearsi) It is frustrating to see the technological 
changes occurring, knowing we need to teach it. but not having access to 
it Along with these increased expectations, many teachers have not had 
any kind of raise in recent years. Class sizes have increased in many 
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localities »vhat is the influence of class size on laboratory activities? 
Class management problems increase with large classes in the less 
structured environment of the laboratory discouraging teachers from 
attempting labs Our cuirent legal system places teachers who go to the 
effort to provide lab experiences for large classses at risk personally 
liable for accidents in over crowded rooms 

It is unfortunate that some science teachers become offended by 
being requested by the administration to attend science teacher tnsefvice 
activities Instead of lookmg at this as an opportunity it is regarded as 
another duty being thrust upon To request teachers to spend their own 
personal time outside of school hours (arid often paying for the experience 
themselves coupled with no recent raises) strikes a sour note in their 
minds Other teachers who are eager to go are often denied time away 
from school financial backing and may even be required to pay for theit 
own substitute 

Teaching laboratory/hands-on science requires a lot of extia 
preparation time To compound this many small rural schools require 
teachers to teach many different subjects further increasing preparation 
time 

What do I think we need? 

Teachers (science teachers?) need to be treated as professionals 
I believe teachers will respond as professionals Science/technology is in 
a state of rapid change Teachers need to be up to date on these changes 
To this end they must have the opportunities to interact with other 
professionals Teachers must be more than morally supported in this 
ef f ort they must be financially supported Teachers should not be 
encouraged but required to attend professional development activities 
Attending such activities should be a part of the teacher's professional 
contract not an exira that they must find their own time to do 

Science teachers need to develop their own needs assessments based 
on national trends Science teaching today is on the verge of great change 
Not a change in curriculum (a new fad "we seen tt before") but a 
fundamental reexamination of how we approach science (Project 2061) 
Funding must be provided to bring science classrooms to the level we are 
asked to go to Class sizes need to be capped to allow for hands-on 
science instruction (Could the need for extra preparation time also be 
addressed?) 

Please excuse this rough copy/grammatical errors (Time is at a 
premium of course ) I wanted to share these thoughts with you This is 
reaily just scratching the surface of a complex problem I will be glad to 
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discuss this issue further with you I hope that this letter is not too 
pessimistic I personally find many positives in science teaching and 
with my school and administration I am excited about the up coming 
conference you are planning for science teachers and I am thrilled tha 
some one in your position is really interested in what is going on in th 
classroom Thank you for your tune and efforts I believe that such 
efforts can have a great impact on what we do and yes even our mora 



Sincerely 




Frank Taylor 
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STATEMENT OF JACK MASON, TEACHER, MARION SENIOR HIGH 

SCHOOL 

Mr. Mason. Thank you very much for this opportunity. I am 
Jack Mason from Marion Senior High School. This is kind of scary. 
I did not realize I was going to get up here and look you all right in 
the eye like this. 

I want you to know that I have my Science for all Americans 
right with me and I do have some things I want to say. I hope I do 
not take too much time. What I am worrying about is a bathroom 
break and lunch and things like that. 

But I have been a college teacher for about 20 years, and just 
this past year, I took my leave and went back to a high school envi- 
ronment teaching Earth Science, ninth graders. In our school, the 
best ninth graders often take biology instead of Earth Science, so 
you know I am not working with the best students and the easiest 
job in the school. And I have some things to say about that. 

There are several things that I have learned— and maybe you al- 
ready knew them— but I learned them this year. And some of these 
things, I want to say and I would like to follow them up if I can get 
that much time to do it. But if I run into somebody else's time, 
please let me know. 

There is a tremendous amount of curriculum and instructional 
materials available to teachers. So much that we can only really 
take a look at a fraction of it. We would like to have some way to 
get a better chance to look at that material and sort it out to use in 
our classrooms. Now, I am saying that in the most positive light. 
Now, I want to come back to that a little bit later. 

Secondly, kids are still kids. They still have a lot of curiosity and 
they can learn. That is not, I do not think, a problem in our 
schools. Now, there are some problems in association with that, but 
the kids still can learn. 

Schools have changed, in my opinion, more than children. I 
think also that most adults have changed more than children. 

Some problems. There is insufficient time to sort out the materi- 
als which are right for our students. Adults in schools have 
changed so much that they cannot control children well enough to 
create a good learning environment or a learning situation. Chil- 
dren are now running the show, I am afraid, in too many cases and 
are rude to many of us while they run the show. Many of the chil- 
dren in school now were hoodlums in past years— I am thinking 20 
or 30 years ago. And these people, with their foul language, their 
obscene habits — make schools a rather poor place for the good kids 
to learn. And I am not — I do not want to sound terribly negative 
on that, but there is a strong element of truth to what I just said. 

[Applause.] 

Mr. TAYLon. Thank you. That relaxes me a little bit. 

Voice. I have a question for a second. Do you mean these kids 
would not have been in school 20 years ago? 

Mr. Taylor. I am saying that some of these kids — certainly some 
of them would not have been inside our buildings 20 years ago. I 
am not saying they should not be there, but we have to be able to 
deal with them, and we need help to deal with them. Okay South- 
west Virginia teachers teach in small— I am thinking a lot of 
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them— maybe not everybody— teach in small, cramped, poorly 
equipped spaces not suited to modern science. Most science teach- 
ers do not have even a small office space in which to work, Nov/, I 
heard— I heard Mr. Taylor say his desk. Some of us say, "What 
desk? Is he talking about the one he has at home? ,, That desk is 
usually in front of a classroom, and several people will use it 
during the day and it is used mainly just for classroom procedure, 
not a place where you can lay out your work and work on it. I go 
running around the building with this great big monstrous brief- 
case that I found at K-Mart. In fact, it is my second one. I wore one 
out already. And I run around the building finding a place where I 
can sit down and do some work. I would like to see some of the 
professional business people and executives around the country 
keep up with me, let alone get their work done at the level to com- 
pete with the Japanese. Okay. 

I do not have access to that classroom any time during the day, 
except like 7:30 in the morning or 3:30, 4:00 in the afternoon, and I 
usually cannot go back there then because I am taking care of all 
of those phone calls to parents and things like that that I have to 
do so I am going to be able to survive the next day. Modern labs 
cannot be prepared, folks, out in the hallways, and creative labs 
cannot be designed if you are working after eight hours of grueling 
work in the classroom. You cannot be creative under those circum- 
stances. 

[Applause.] 

Mr. Taylor. Thank you. , 
Okay, what do I recommend? And this is all a thumbnail kind ot 
thing. I wish I could talk about this for two or three hours, and I 
would like to get in dialogue and argue it. I would like to back up 
what I say with a lot of ideas I have. I do not know, maybe Mr. 
Boucher will stay around and we will argue for two or three hours 
and I can get it out of my system. 

New laws to help bring children and many parents under con- 
trol. These— that is a recommendation. I want you people to get it 
for us. 

[Applause.] . . .. 

Mr. Taylor. And I am talking about bringing the parents in ine 
because it is— the children will get in line if the parents get in line 
and we get in line and make them do what they should. If these 
people are going to have babies, then they must be responsible for 
these children's education, as well as a lot of other needs that those 
children have. Parents must be held responsible for the child s bad 
behavior— and that includes detention for the parents in jail if nec- 
essary—but that is what we got to do. Otherwise, these children in 
southwest Virginia will be doing what they were doing in Los An- 
geles a couple of weeks ago. They are trying to do it right now in 
some cases. , 

Teachers must have power to remove chronic problem children 
from their classes. That has got to be up to teachers. 

[Applause.] , x „ . 

Mr. Taylor. We are the professionals. If you really want to ele- 
vate us to professional status, that is a change that needs to be 
made soon. 
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Schools must have, I think— to deal with those children that 
cannot stay in the regular classroom, we must have bigger and 
better alternative programs because I am not in agreement with 
just kicking them out on the street. We have to do better than 
that, but some of them just do not fit in the regular classroom. 

Okay now, this is one that might go against what some people 
think. I do not really expect that we can rely on more community 
involvement to solve all of our problems. That is kind of a panacea 
right now, and I believe in it; I really do. I wrote a letter to Lamar 
Alexander, and I shared that letter with Rick Boucher and others. 
And I did not write it particularly well. I am too wordy, as you can 
tell right now. But what I was trying to say in there is that we 
have all of these problems in school, and the answer I got back was 
that — from Lamar Alexander's research assistant, she said, "Every- 
thing you have said is correct. It is backed up by research." And 
then, she said, "Here is the solution. We are going to have more 
community involvement." Now okay, great. That is going to help 
some, but are teachers going to get highly involved with the com- 
munity? Where are they going to add that on to what they are al- 
ready doing? Their energy is already sapped. You have got to take 
half of their day away and give it to community involvement kinds 
of activities, yeah, then they might be successful if you reduce their 
loads by half, something like that. 

I am not saying, "Do not do this." Yes, do it, but do not expect it 
to solve all of our problems. It will not do it by itself. I spent some- 
thing like 80 or 90 parent conferences this year. I know how much 
energy that took away from me and that went away from my in- 
struction. My instruction would have been better — much better — 
had I been able to spend less time with parents and phone calls 
and so forth. And some of them took three and four times; some of 
them, I had to go out to the homes. In some cases, I was successful; 
in others, I was not. 

We are going to have to spend more dollars on work space and 
preparation time for teachers. We are going to have to find the 
way to give them more time to prepare these creative labs and we 
have got to have time — I mean we have got to have a better place 
to work— it must be better. We have to have a place to lay out lab 
materials and put them in the right shape so that we can get them 
into the classrooms. So, more time either in that lab or in a prepa- 
ration area. 

And I guess lastly and maybe most important, Congressmen, leg- 
islators, Governors, Presidents, you all need to work on ways to 
raise the status of teachers. People have to start thinking about 
teachers as really important people and people at the level of doc- 
tors and lawyers if you want us to really be successful. And I think 
laws and action can be taken at the higher levels of our govern- 
ment and the local levels to help us get that status. And I think 
when that happens — when these kind of things happen, you are 
going to generate so much activity among teachers at least in 
southwest Virginia that we will just sail right on past the Japa- 
nese. 

I thank you for giving me this much time. 
[Applause.] 

[The prepared statement of Mr. Mason follows:] 
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Route 2 Box 26 3 
Meadowview VA 24 361 
March 17, 1992 



The Honorable Rick Boucher 
Member of Congress 
188 East Main Street 
Abingdon VA 24 201 

Dear Rick: 

Back in December you wrote requesting my counsel about 
matters of regional and national interest. A major interest 
relates back to our discussion about science education when you 
sooke at the fall conference of the Southwest Section-Virginia 
Association of Science Teachers (SW-VAST). At that time you 
suggested that representatives of our organization have a discus- 
sion session with you. We arc ready. 

Enclosed is a copy of a letter 1 sent to Lamar Alexander. 
Althouqh that communication was a personal effort on my part, it 
reveals much of what the other teachers want to discuss. Would 
vou read the letter then talk with a small group of our leader- 
ship? We think reform of education is going too slow and the 
present leaders may be forgetting many of the real needs of 
teachers. 

Thank you for your letters and for giving me an opportunity 
to share my ideas. 

Sincerely , 

6"ack Lee Mason 

Home phone 703/944-5046 

Work phone 703/783~**731 

enclosure 
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March 17, 1992 



The Honorable Lamar Alexander 
Secretary of Education 
Executive Federal Office Building #6 
400 Maryland Avenue, SW 
Washington DC 20202 

Dear Mr. Alexander: 

I am writing to you out of grave concern for the education 
of secondary school children. My situation is unique and I 
be.'.ieve I can provide information about education that may be 
revealing and of help in the c* itical reshaping of schools for 
the future. 

After many years as a college teacher and administrator I 
chose to use my leave time to teach for a year at the high school 
level. My position at the college is to train student teachers. 
Because it has been nearly twenty years since I last taught in 
public schools I thought this would be a valuable way to spend a 
year. Besides learning a lot of do's and don'ts for my student 
teachers I have learned a great deal about what schools should be 
doing differently. This letter is a glimpse of some of the most 
prevalent problems which must be addressed if schools are to 
improve. 

I invite you to visit my school and learn first hand about 
the handicaps under which teachers are expected to work. You 
need to see the problems from the teachers' perspective. Cor- 
recting the problems in education from the administrative view- 
point has been tried many times with no real success. Following 
psychological research and educational studies has often added 
to our problems. I believe that observation of the real problems 
with which teachers must contend, will reveal common sense solu- 
tions that can allow teachers to create all kinds of improved 
learning programs. Some of the laws and policies affecting 
teachers must change. TEACHERS MUST HAVE MORE POWER TO DO THEIR 
JOBS. 

To share my story I need to describe some of the situations 
encountered in the first half of my year. I ask that whatever 
you do with this information please protect our schools and the 
personnel from bad publicity. The people I am working with have 
been wonderful to me. Most of them are caught in the same bind 
as educators everywhere. We are not unique. I am past president 
and presently serve as advisor to the Virginia Association of 
Science Teachers (VAST) and I hear these same problems from 
teachers throughout the commonwealth. It is also important to 
understand that any criticisms on my part are not sour grapes. I 
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am having a successful year. One of my supervisors has nominated 
me for an outstanding teacher award. 

I received my assignment to teach at Marion Senior High 
Schoo'l " C iyto CoLty Virginia in July 1991. 1 £^ 1 ~SlltlS 
dav „ of July and August were spent redesigning the lab facilities 
o? my room. Some Repair was essential to make these facilities 
safe^nd this work was done by the school board My own time was 
spent cleaning and repairing carts, tables, and ^° r ****^*\ h l 
also had to create a workspace for myself in the corner ot tne 
cnemistry storage/preparation area which is still not adequate 
and I am not sure that it is really safe. 

The first semester has been a time of terrific adjustment. 
The amo e untof time I had to spend on --^ c ^ n f 0 aC ^^ ™ 
unbelievable. Much of this time (approximately 200 hours) was 
devoted to calling and conferencing ( -eluding v^ homes) 
ui( . h D arents of unruly children. The amount of immature, aisre 
spectra and rude actions youngsters are permitted (by parents 
III school people) to visit on teachers and principals is a 
disgrace . 

Certainly there are connections between respect of teachers 
- ^"t^f S l s^ntsTnavl S—'^SJS 
th S ^Sfll s^erin^^ ^mann^d ^2.22 

?^r^r- s^atfon' h an d fi^na 
moving students out of their cooperative learning groups because 
moving si.™ ' . _ otner should not be common teacher 

duties 3 vTrtuall'y every^y I ""ill have to deal with a student 
who is rude With the help of principals and parents we have 
reduced this problem from a situation which occurred several 
times every period. I will not put in print some of the remarks 
students have made. I submit that similar situations are all too 
prevalent in American schools. 

Many students will not be respectful so long as most P~ple 
hold t^-^ n -tls "and* hostfl-e behfvlor 
when C ?hey havf UtUe fower to correct behavior beyond appealing 
to parents who often cannot or will not control the youngster 
themselves 3 . Teachers find it difficult to build respect when the 
tneras>eiVBs, A na „ students who are absent thirty to 

fIfty%r 0 cent S of h the tVe and "often create problems when they are 
fn attendance It is difficult for teachers to gain respect when 
thevlork under conditions no other professional in our society 
tney worK unuKi. conditions include no private desk, very 

UmitefacLss to a phone or computer, lack of workspace, cramped 
limited access to a v ""'"= . *\ Most school systems cannot 
classrooms with broken furniture. Most scnooi * 
provide secretarial help to type and duplicate material. 
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letters are sent to parents because after a twelve hour day there 
just is not enough time. If time were available lack of funds 
for postage would still prevent action. Even our good students 
from good home environments have difficulty maintaining a posi- 
tive attitude toward education. Is it any wonder, when every day 
they observe the conditions described above. What can we do to 
improve this attitude? 

Obviously, many of the changes needed are beyond the 
teacher's influence. Teachers in Japan do not worry about their 
students having respect for them or the education system. Their 
culture will not permit the nonsense that our teachers have to 
tolerate. Only the leaders of our country and our communities 
can significantly improve the attitude of our society toward 
education. Initial actions must include the uplifting of educa- 
tion by giving more than lip service in support of the effort 
teachers make. Most teachers need a better work environment 
with more tools and time to prepare lessons that fit the needs of 
a changing student population. Teachers must have more power to 
make more of the decisions involving curriculum and instruction, 
and they must have the authority to determine who is going to 
remain in their classes. We have two common occurrences which 
greatly undermine teacher effectiveness. Being forced to keep a 
chronic problem, sometimes hostile student, in class is a dilemma 
that needed correction long ago. Teachers must also be permitted 
to remove students from elective courses when they demonstrate 
lack of background preparation and an unwillingness to do the 
extra work to overcome the weakness. (A»i example is low achiev- 
ing students in foreign languages or advanced mathematics who are 
there only because they or their parents feel it is their right 
to take any course they desire.) To grant teachers any less is 
to say they are not capable of making professional decisions. 
Teachers are not going to abuse this power anymore than other 
professionals violate their responsibilities. We are not about 
to dismiss ALL students who become unruly. However, there are 
some students who do not fit the regular school program. Teach- 
ers need to decide who these youngsters are and remove them 
before damage is done to the education of the remaining students. 
Schools have a responsibility to provide alternative programs for 
these students. However, many communities do not sufficiently 
fund schools to provide tnis. It is time for community leaders 
and school officials to work together to correct the problem. 

Teachers must be free of pressure to make school easy for 
students. Many educators expect teachers to give unlimited time 
for make-up work, prefer that teachers get everything done in the 
classroom because "children don't have time for homework," and 
nobody should fail. I chose to give homework because I know it 
is important to good learning. However, I still must tolerate 
very low standards of performance, because if I fail all those 
who refuse to do their work I will be in trouble. Often I must 
set the failure level well below fifty percent to get a reasona- 
ble number of passing students. Most of these students have 
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sufficient ability but their attitude is that school is for 
socializing and learning is incidental. 

Students can miss almost any amount of school and still 
oass They can be rude, obscene, and vandalize the place with 
only' light penalties when and if they get caught. Self disci- 
oline will never be learned because our loose system teaches them 
that responsibility is not necessary. We have created a monster 
and no amount of school reform will bring about better education 
u^til teachers have the authority to make students be respectful 
and meet reasonable standards. 

I would like to meet with you and suggest measures which 
will provide teachers the power to be more effective Can we no 
find wavs to uplift teachers from a position where they are often 
abused to a level where they are respected as important individu- 
als within a real profession? This doesn't require a lot of 
money TeacherTTr. not looking for large salaries. They want a 
saSe? clean, comfortable place to work, and the power to require 
children to do what they should. If these basic needs of teach- 
ers are overlooked again, the efforts to reform education will be 
money and effort waited! Give teachers the clout to deal with 
the problems outlined and they will provide instructional pro- 
grams second to none . 



Sincerely , 



Jack Lee Mason 
Teacher of Earth Science 
Route 2 Box 263 
Meadowview VA 24361 
703/944-5046 

cc . R i c k Boucher, Member of Congress of the United States 

Joseph P. Johnson, Jr., Member of Virginia House of Delegates 
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Mr. Boucher. Well, thank you. That was totally unplanned and 
spontaneous, and that is exactly the kind of comments that we are 
looking for, and we hope to hear from each of your during the 
course of this afternoon, 

We will break now for lunch. It is 12:30. Lunch will be until 1:15. 

[Whereupon, at 12:30 p.m., the Subcommittee recessed, to recon- 
vene at 1:15 p.m., the same day.] 

Afternoon Session 

Mr. Taylor. We would like to get started here where we left off. 

Jack Mason gave us a number of concerns to consider. And what 
we would like to have you do, we would like to give as many people 
an opportunity to speak as possible. We are going to extend this 
part of the session a little bit longer so we can hear from some 
more people. 

On our schedule, it calls for the first panel to begin at 1:45. If we 
have the interest, we would like to continue this until 2:00 or 2:10, 
depending on your responses. 

We have set up microphones down here in front of the stage to 
hopefully make it a little less intimidating to come up here. And 
we would like to really encourage you to come up and share your 
concerns and share your ideas. 

So, we would like to go ahead with that. Do we have anybody in- 
terested in kicking this off? 

Mary Norris, I think. 

I think that was a little biasness on my part. 

It may be good to — when you come up, please introduce your- 
self—as you will see right after teacher— please introduce yourself 
and maybe mention what school you are from and what subjects 
you teach and make your address. 

STATEMENT OF MARY NORRIS 

Ms. Norris. My name is Mary Norris and I teach at Radford. I 
teach physics and math. This year, it is physics and whatever be- 
cause there are never enough Physics classes for a full-time physics 
teacher, as I am sure is the case in most southwest Virginia 
schools. 

And I have two points I would like to bring up. The first is being 
a physics teacher, I encounter isolation in my school. There is no 
other physics teacher. It is me, and if I want to confer with a col- 
league, then I have to either get to a meeting or I have to get them 
on the phone and I think that we all know how hard it is to get 
another teacher on the phone because, you know, either you are in 
class or they are in class. There is nobody to take the call. Where is 
the phone? Well, it is down the hall, you know. So, what do you 
have to do to use it. 

And I do not know how that can be addressed, but I feel that it is 
a big problem that when teachers get together with other teachers 
of the same subject, that it just produces a really good atmosphere 
for creativity and for sharing of ideas. And that is something that 
needs to happen more often. 

The second thing, I think, is something that has been brought up 
already, but I have something to add to that, and that is our lack 
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of time. As science teachers— and I have taught math as well— I 
think we would all say that science is different from the other sub- 
jects, and all subjects are different from each other. But I think 
that science is different in that it demands a large amount of time 
to prepare to teach well. You know, we have to wade through all of 
the new material. We have to wade through the fact that science is 
an ever-changing subject and we want to be on top of the latest ad- 
vancements in our field. And then, we also have to plan what we 
are doing among that new material and we have to set up labs, as 
well as teach lectures. We have to grade our labs, grade our tests, 
grade our regular papers. 

We need somebody to stand up and say that teaching science is 
different, that it requires more time than other subjects. I can only 
speak from the experience of having taught math, but I know that 
science is much more demanding of my time than is my m? ' h. And 
somebody needs to address that and say that it is okay fo* science 
teachers to have more planning time than, say, other— teachers of 
other subjects. 

Thank you. 

[Applause.] 

Mr. Taylor. Dr. Williams can address that. 

Dr. Williams As a general comment, I was particularly interest- 
ed in your observation about the paucity of phones because this 
morning, I talked about NSF's desire to establish a network— tele- 
communication network, and clearly, what you just said is— would 
be a right limiting step. So, that is a very useful observation. 

Voice. May I make a response to that? I went to a BEA fact 
meeting Wednesday night, and one of the issues that BEA is ad- 
dressing is to have a phone in each room, not necessarily to confer 
with colleagues, but the idea is that in case of an emergency situa- 
tion, the way things are going. They are going to try to push for a 
phone at least accessible to the teacher— close by to the teacher, 
which might help. 

STATEMENT OF DR. JOE BERRY 

Dr. Berry. I am Dr. Joe Berry from Carroll County and I am im- 
pressed with this group that came out today, Congressman Boucher 
and Dr. Williams, Mr. Taylor. 

You asked for some type of possible solution to this, and I nave 
been in education many, many years. I look back at our programs 
in vocational education, Mr. Boucher. We do not have a scarcity of 
money for laboratories. We have a limited number of children be- 
cause of safety, and the way you handle programs and vocational 
shops, the equipment is always updated. We have 12 months em- 
ployment for planning and getting materials ready for the coming 
year, also for staff development. 

I would certainly challenge you and your Commission to look at 
that type of funding and that type of opportunities for our science 
people. I am also Director of Chapter I for Carroll County and have 
been for 26 years. For elementary children, you might very well 
use that model— the Chapter I model where Joe here is going to set 
standards, he and Dr. Williams set standards for science. And once 
you have those standards set for the academic achievement in sci- 
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ence, as well as material, equipment, staffing, staff development, 
parent involvement and all those components, if you set those 
standards and then take those standards and n.oasure them 
against Carroll County or Scott County or wherever and then fund 
these projects so that you have reduced class sizes, have talented 
and creative teachers who can do a good job with teaching science. 

And I think we can get away from Socrates' model, which we 
cannot use any more. One student and a good teacher on the oppo- 
site end of a log does not in 1990 or the 21st century make a good 
science program. 

Thank you. 

[Applause.] 

Mr. Taylor. The lady in the white blazer. 

STATEMENT OF CAROL MANSARD 

Ms. Mansard. I am Carol Mansard; I teach Advanced Placement 
Biology at William Clemmons High School in Roanoke City, and I 
have been head of the Science Department there since 1976. And I 
want to thank the group that invited us today, particularly for in- 
viting individual teachers to this forum because oftentimes, things 
get led astray when they are sent to administration. We do not nec- 
essarily hear about them, so I applaud you in that effort. I had a 
phone call a couple of months ago getting the list of names of 
teachers to send those to, so I was aware of that. 

I wanted to bring up one item that has particularly concerned 
me and has come to the forefront over the last couple of years that 
I have become aware of. We have many students. We work very, 
very hard to keep our students interested in science. We have an 
excellent school. They leave us as high school students ready, will- 
ing and able to be good science majors in college. And I have had 
several different people come back to me, sometimes after several 
years, and say that they got shot down in those freshman courses 
at the college or university level. And now, this is a continuing 
problem. And I would like to pose the question. I do not know what 
the answer is. I have discussed this at various forums in the past 
year. I do not know what the answer is. 

But certainly, women and minorities particularly need to be en- 
couraged. I do not know whether they need support groups. We 
have them for the handicapped and disabled on the college and 
university level. But something needs to be put into place so that 
they do not become discouraged and do not opt out that figure of 50 
percent dropout in the freshman yearwas mentioned earlier. Some- 
thing needs to be done at that level. 

And we need better communication between the colleges and 
universities and the high schools, not only better to prepare our 
students for what they need to have when they go there, but also 
to keep them revved up, so to speak and continue — have them con- 
tinue as science majors and see it on through. 

Case in point, we have sent several of our valedictorians to what 
will remain an unnamed university in this state. They were both 
planning to be doctors. One came out an English major, and one 
came out an econ major. And that happened before the second year 
was over. And I just wonder, what in the world is going on? 
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Now, like— yes, sir. 

Voice. I would amplify what you have to say about that 
Ms. Mansard. Okay, fine. One other point that I would like to 
make, just talking about frustration sometimes. We work very hard 
in our department at my school to see that every teacher is in their 
own classroom laboratory all day long. We ex panded our Science 
Department to double its size five years ago. In the last two years, 
the powers that be have put all of my teachers on duty at other 
places—not necessarily anywhere near their classrooms— so that 
thev cannot get back into those facilities that we do have. 

And this business-I was saying "Amen" when you were talking 
about getting administrators involved here because this is-these 
are the people we have to approach because they are the ones that 
are making those kinds of decisions. 
Thank you for your time. 
[Applause.] 

Dr. Williams. Two quick comments. 

The gentleman who spoke about the equipment needs- about 
using vocational education as a reference poinWhas identified 
what clearlv is a major gap in our current agenda, and in tact, is a 
^ar thatf Congressman, I think, is unacceptable. We are paying an 
u? -cceptably high price for it. It will take a considerable amount 
of money to deal with science equipment needs. But the amount ot 
money has to be put in context of what we are already spending. 
lS me say it a different way. If one is really concerned with costs 
of rS !f return on investment, I would suggest that our present 
agenda is not a very efficient one, despite how noteworthy our 
teacher development/teacher enhancement course and curriculum 
efforts are if we do not have the requisite basic equipment in a va- 
riety of syUem^ to allow students to learn science in the fashion it 
should be addressed. So, it is a need that.has-in my judgment, 
should be addressed by a combination of action. 

On the last point, you spoke of the difficulty with" the ^ transition 
One of the very important reasons why we are giving so much at 
tention to the lowerdivision of the undergraduate sector is that I 
Sk the country can no longer afford this time-tested partiUon 
bVtween K-12 and certainly the first two years of college I often 
think of if as K-10-14. That is what is critical, to get students-^nce 
thev get beyond middle school's math and science, the critical issue 
then is to make sure they learn substantively science in a continu- 
um And ifXy are college-going students, what colleges , have to 
do is to regard their freshman year of courses " j"^*^^ 
physics, et cetera, as a continuum from the 12th grade, iney oo 

"The other problem that is a major challenge-and this jealtj 
eoes to the culture of many colleges and universities— is that thej 
Se operated in terms of student population as inverted funnels 
And I say that with all candor. The serious enrollment is the uppe 
3ass-iuniors and seniors. And Science and Math Department; 
ha^ade an art form of this process. It is a 60-odd year old legacy 
Et perhaps was all right to filter out large amounts of talent ir 
1945 But to 1992, given the enormously difficult and less than fa 
vorable position of this country in the international arena, it jus 
limply isTusy educational policy. And it will continue to reboum 
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negatively on your efforts in the K-12 sector until it is addressed 
And I think nothing short of candidly describing it precisely as it is 
is going to result in the kind of reform, that needs to take place a? 
the college and university sector. 

VoiCE.They should not use science and math to weed out their 
major. 

Dr. Williams. Well, that is precisely what they are doing. And 
the reason is is that—let me just say it very simply as a scientist, 
bcience departments, especially those in universities that have sub- 
stantive research programs, desire a very small number of majors 
as undergraduates. Well, if unfortunately, 200 students present 
themselves to the university as freshmen and you really want 30 
then you have two semesters— two years to reduce the numbers' 
and that is essentially what happens. Now, if you reverse that 
mindset and say that our responsibility is to start with 200 enter- 
ing students and constructively and positively translate those into 
Bachelors degree recipients in science and engineering, we have 
an entirely different result. 

But that is not going to be accomplished by manipulations or 
^ ange ? at - ll ? e mar e? n - What has to happen is a fundamen- 
tally different mindset with respect to the enterprise that colleges 
and universities are engaged in. Until that happens, we cannot ad- 
dress the problem. 

So, the attrition of 50 percent is really no different than it was 
30 years ago. 

STATEMENT OF KEN ABLE 

• A a if ' 1 am the oddha11 nere - 1 am not an educator. My name 
is Ken Able, and I am one of the recipients of a science and tech- 
nology education. 

For 30 years, I have been involved in science and technology— 
three years in research at Utah State, two years at Oxford two 
years as a staff fellow at the National Institutes of Health, and the 
rest ot the tune in industry, with the exception of the last eight 
years, where I have been running my own company doing contract 
research for various Federal Government agencies. 

What I would like to say is really a verification of what the last 
three people have just said, and that is, we have got some real 
problems— some real problems. And I would like to use myself as 
an example of this. When I went to high school, I took two classes 
in high school that were useful to me— two classes, which is one 
more than I took when I went to college. 

[Laughter.] 

Mr. Able. One of those classes was a one-quarter class in busi- 
ness law. I have never been interested in business law, and even 
though I have run my own company, I am still not interested in 
business law. But that class was taught by what I guess you would 
now call an adjunct. It was an individual who was an attorney, a 
state legislator and he made his living farming because he lived in 
a community where there was one attorney, and you know the old 
story about that. He taught us one important thing, and that was 
that it is not what you know that you counts, but what you know 
where to find. 
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The other class that I took was chemistry. And again, it was 
taught by a farmer who taught one three-quarter class in chemis- 
try each year. The first quarter — we were a farming community 
and we, as kids, did not do homework. We never did homework be- 
cause we simply did not have time to do homework. We also were 
responsible for helping to bring the crops in in the fall and plant 
them in the spring. So we could count on losing several weeks in 
the fall and usually, a couple of weeks in the spring from school. 
That particular year was a particularly bad year, I remember. In 
my first quarter of that year, I was in school three weeks— three 
weeks. It showed up on my grades, obviously. In chemistry, I got a 
"D" and in most of my other classes, I got "Cs" and "Ds." 

By the end of the second quarter, my chemistry teacher came to 
me and said there is no reason for you to take the final quarter of 
chemistry. You do not have to come to class. He ended up giving 
me an "A" for the entire year, even though I really only attended 
one quarter of his class. It seems I had a talent for chemistry, but I 
did not recognize that talent and I had no intention of becoming a 
chemist because we had no role models. Our chemistry teacher was 
not chemist. He had been trained as a chemist; but he was not a 
chemist. . . t _ 

When I went to college, I intended to go into business school. But 
back then, going to business school was more expensive than at- 
tending a land grant college, so I attended the land grant college 
because I did not have enough money to go to business school. My 
first year's tuition and books at that land grant college were about 
$150 for that year. It is a little bit different today, is it not? It is a 
little bit different today. 

Earlier this morning, the question came up as to why we do not 
have very many of our top students going into college. Well, that is 
one of the reasons. You cannot afford to go to college. Let us face 
it, you cannot afford to go to college. 

Anyway, since I could not get into business school because I did 
not have the money, I, by accident, was assigned as my advisor the 
head of the Chemistry Department at that land grant college, so I 
became a chemist major. And I saw exactly the same thing that 
was described earlier. We had two classes in chemistry — one for 
the general students— you know the biologists and the humanities 
and so forth and one for science and engineering majors. And of 
course, that is the one I was in. And it started out with— well, the 
auditorium was certainly larger than this, so it must have been 
150-200 students. By the end of the year, there were 20 left That is 
exactly what you have indicated is still the case. I got an "A* out 
of that class. But you know how I got an "A"? Everything I needed 
to know to pass that course, I learned in one quarter of high school 
chemistry. Something is wrong with college when that is the case- 
there is something wrong with it. 

Physics was the same way. My first quarter in physics, I got a 
"CT and I worked hard for it. And the second quarter, I worked 
harder. I am sorry, I got a "B" in my first quarter. The second 
quarter, I worked even harder and I got a "C". And the third quar- 
ter, I decided I was going to learn it on my own, and so, I never 
attended class, except to take the test. I never attended a lab that 
third quarter, and I got an "A". There is something wrong when a 
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student can learn better by himself than when he is taught by a so- 
called professional educator. 

But of course, you have got a different situation at the college 
level than where most of you are. You have had professional level 
courses in how to teach. How many college professors have had 
even one class in how to teach? I will bet there is not a single one 
out there. I take that back. 

I have a friend who is a biomedical engineer over at VPI whose 
degree — even though he is in the Engineering Department— is in 
Education. So, he has obviously had classes in Education and he is 
one of the best professors over there. So yeah, there are a few. 

But this is a problem. We do not have a mechanism whereby we 
can provide role models for our students. You can be the best sci- 
ence teacher in the world, but you are still looked upon as being a 
teacher; not a physicist, not a mathematician. 

And the other factor is that there is too much of this segregation. 
What I am? Am I a chemist? No, I am not a chemist. But I have 
worked in chemistry and I have published in chemistry and I have 
patents in chemistry. Am I a biologist? No. But I have worked and 
published in microbiology. In fact, I just finished a $550,000 con- 
tract in microbiology. Am I an engineer? No, I'm not an engineer, 
but I have designed an awful lot of things. Am I an architect? I am 
have designed and built buildings and hospitals. 

Science and technology is not a matter of becoming a chemist or 
a physicist or a mathematician. Science and technology is a basic 
background in science and technology and math that allows a 
person to utilize the real world. And sometimes this is forgotten. 

Let us talk about math for just a minute, and then, I will quit 
and let you teachers get on with your work. I majored in chemis- 
try, but before I got a degree in chemistry, I changed my major to 
biology. And one of the reasons I did it is because I was going to be 
required to take some high-level math — this was beyond calculus — 
that I knew I had no use for or no need for and no aptitude for. 

See, I worked my way through college doing research. I had six 
publications in international journals before I ever got my Bache- 
lor's degree. I knew what the real world was before I even left col- 
lege. In 30+ years in a very wide range of scientific and technologi- 
cal efforts — and successful efforts, I believe — not once have I ever 
had a need for calculus. Not once has any of my associates ever 
had a need for calculus. I do not know anybody who has ever used 
calculus. 

[Laughter.] 

Mr. Able. When I got a Master's degree at Duke, they used cal- 
culus to weed the class down from T.6 people to a feasible 15. It 
was a business degree. Nobody in business uses calculus. Let us use 
some realism in setting up our curriculum. Let us see if we cannot 
get something going. And obviously, what is being discussed here is 
an effort to do it, but it is going to take — you know, you and I are 
not going to have much say in this. I am not sure whether you are 
going to have much say in this, to be quite honest with you. I hope 
you can— -I certainly hope you can. But until we get over this view- 
point — this problem that in college, in particular, our college teach- 
ers were taught by teachers who were taught by teachers. And the 
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real world out there— the world that I have lived in, does not have 
any input. , t , , _ , 

Mr. Taylor, you said one of the big problems was figuring out 
what in all of this vast information you should teach. Ask some of 
us who have been out there. t , 

I looked over the graduate school offerings at VPI in analytical 
chemistry not long ago. You know, their three-year or more pro- 
gram in analytical chemistry to get a Doctorate in Analytical 
Chemistry, we would cover and have covered in industry in three 
weeks' time. And the students— the quote "students" who were em- 
ployees, obviously, within six months were performing as well or 
better than Ph.D.'s who completed those kinds of programs. I^t us 
use some realism here. Let us start looking for real solutions. 

And like the American Association for the Advancement of Sci- 
ence Program, the 2061 program, I am 100 percent back of that. 
We need to teach less in order to teach more. Like my business 
teacher in high school said, "It is not memorizing a lot ol facts 
which are going to make us successful, but learning how to learn is 
going to make us successful." So please, let us do that. 

Thank you. 

[Applause.] 

STATEMENT OF BUTCH KELLY 
Mr. Kelly. My name is Butch Kelly, and I have taught 20 years 
of physical science, biology and earth science at the William Byra 
High School in William Byrd Meadow up in a little town called 
Venton, Virginia. And I am here today because I am mad and 1 
have been mad for about six years. I still love to teach school, but 1 
am frankly tired of being bashed all the time. Every time you turn 
around, the schools are not doing this; teachers are not doing that. 
But the truth about the tests is— the other countries, the people 
who take the tests are cream of the crop and top line students. 
Here everybody takes tests. Colleges are complaining because the 
students they are getting are not the quality they were 30 years 
ago Thirty years ago, only male students who were the top kids 
took the tests; now, everybody takes the tests. So they are dealing 
with everybody. We cannot expect, you know, A students it they 
are not "A" students. . ... 

Another thing that I am upset about is money, material. We 
have a teacher at our school who is retiring. She taught d5 years- 
one of the finest ladies I know. But she said that since 19M), we 
have not had science labs upgraded. So in other words, she has 
taught her whole career and only had one time that her science 
labs were upgraded. Something is wrong. 

You talk about having computers. Try having three computers in 
eight rooms. You know, you are sort of like the race car driver 
trying to push all of the computers around. Lab equipment is in 
sore need of repair. We need to replace it. We need to come to the 
20th centurv. Chalk dust does not equal gold dust. 

Another thing that has upset me is that we are not guiding stu- 
dents into technology training. We are trying to make college stu- 
dents out of all of them, and they are not prepared for that and 
some of them, really frankly, do not have the ability to do it. 
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The other thing that upsets me— and I will finish my spouting 
off here, but I am glad I got to chance to and I thank everybody 

that had anything to do with this conference for setting it up 

there was once a teacher who sent a letter of resignation, and she 
said that the teachers are afraid of the administrators; the admin- 
istrators are afraid of the school board; parents are afraid— school 
board is afraid of the parents; parents are afraid of the kids; and 
frankly, this has got to stop. 

Thank you. 

[Applause.] 

Dr. Williams. I have one comment. Incidentally, I ^m in agree- 
ment with everything you said, in particular, on the issue of equip- 
ment and the lack of support. The issue of international assess- 
ment is true. Our student body is more heterogeneous. But I think 
the important bottom line— there are two important bottom lines. 
So, if you do it nation-by- nation, the comparison is— maybe one 
might say is intrinsically unfair. The problem is we cannot change 
that. We are stuck with our country, as the U.K. is stuck with its 
country, as Taiwan and Japan are stuck with their countries. The 
world market is buying in direct proportion to quality of the same 
scientific and technical human resources. Our challenge, the take- 
home message for us as a country from the international assess- 
ments is that for those 78 percent of our students who are now 
taking the tests, compared to 40 years ago — 55 years ago, to be pre- 
cise—are simply going to have to be this subject of a comprehen- 
sive address. 

So 1 think the challenge as you put it to simply move, if you will, 
to positives in terms of what we should do. The relationship be- 
tween the assessments and the paucity of equipment and all of the 
other things we have talked about simply says that effort has to be 
more sustained. 

One other point, I guess that is worth observing is that — one of 
the comments that I tried to emphasize this morning is that I 
think this whole enterprise — math, science education — hao to be re- 
duced in part to a sort of problem-solving exercise. We are reluc- 
tant to bring to the reform process all of the factors that we think 
are important for advancement. We do them incrementally. We do 
a few. We spend an awful lot of money— local, state and federal, 
and then, we repeat it again. 

I particularly like the fact that you sought to actually try and go 
through all of the things that are really needed if, in fact, we are 
going to make a difference. As long as your anger is constructively 
disposed, you should keep it. 

Mr. Taylor. I would like to hear from elementary teachers. We 
have addressed mostly the secondary school end of it. 

Mrs. May, are you prepared? 

STATEMENT OF MS. MAY 

Ms. May. I do not know that I am the only elementary teacher 
here, but 1 know there are not many of us. We looked through the 
whole list and we could find three. 

And I guess I want to speak primarily because there are so few 
of us represented here, and I think this is sort of endemic of what 
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happens across the curriculum when we look at it from K-12. We 
see the upper end being proportionately much more than the ele- 
mentary representation. 

And I do want to say from my perspective, I am an elementary 
teacher. I teach everything. I do not have a choice; I teach it all. 
And I do know that I teach science very heavily. I teach science; I 
teach space education; I teach technology education. And I am one 
of the very few that does that. I find that rny colleagues are intimi- 
dated by science. Yet, we know, as teachers, we know our children 
need to get hooked on science early; yet, we have no mechanism for 
doing that. And we know that if we do not do this at the elementa- 
ry—if it does not start here, that they are not going to choose ca- 
reers in high technology, in space, in computers later on from a 
vacuum because they are not going to have any base to build on. 
At best, when science is taught, it is descriptive at the elementary 
level. There are no labs; there are no experiments. 

And in some ways, we simply are so ill-equipped. We do not have 
anything. We have no test tubes. We have nothing. We do not even 
have magnifying glasses — let alone anything else. We find that the 
only way we are teaching it at all is to do it descriptively, is to do 
it using problem-solving activities with children and developing our 
units. There really is very little out there for us to even use. 

We find our teachers, when we try to entice them into doing— 
into coming to science and services, that they are into whole lan- 
guage. And our teachers do a wonderful job at language arts and 
they feel elementary— that is the place for language arts. The only 
way I have been able to get our teachers in Montgomery County at 
all interested in science is to integrate it across the curriculum 
using as the lure literature. Science and quotes through literature 
to develop science activities that are taught through literature that 
teachers can go back and use with their children. Otherwise, they 
are not comfortable. We really feel— I think we have felt for so 
many years that we have gotten the trickle-down effect. From col- 
leges, then from secondary, from upper elementary, even all the 
way down. We really feel that we need some restructuring. Maybe 
this time, it is time for bottom-up changes. Things need to start 
from the beginning. . 

And 1 know that you at the secondary level complain how— what 
poor skills our children come in with. Yes, they do because nobody 
has ever given us an opportunity to structure it the way the chil- 
dren learn best. We know they learn from hands-on activities. We 
know that they can learn and we know what activities to work 
with, and we are given no opportunity to have any input in on the 
curriculum. I guess we really feel the changes need to come from 
the bottom up. . 

We need to give teachers more— a chance to give more input on 
programs that are being developed. We need teachers— more com- 
mittees. We need more development of the SOLs that better reflect 
what is being taught in the classroom. And we need to give those 
teachers in-service. We keep getting programs. We had one with 
foreign language that we were supposed to do in the elementary 
school. I mean, on top of so many other programs. But yet, we 
know that if they— they may learn it well in first and second 
grade, but when are they going to use it again? And things like 
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that. We are constantly getting— being bombarded. We counted. ] 
the last three years, we have had five new programs introduce 
and we have had in-service on one, where there is simply — there 
not the money to adequately train the elementary teachers to u* 
the programs that are in the schools. 

It is not that teachers do not want to teach science; they do n< 
know how to integrate it, to put it into the existing curriculum. W 
need to develop programs that teachers can use across the currici 
lum where they can use the literature, where they can use tl 
whole language — these language arts that they are good at and t 
able to use that as a base so that teachers are comfortable with 
and so that they will use it. 

Thank you. 

[Applause.] 

Mr. Taylor. There is a gentleman in the back. 

We have got about ten more minutes. And I wish we had an o 
portunity to work everyone in that would like to say somethin 
and I apologize if you do not get the opportunity. At 2:10, we ai 
going to go with "Improving the Learning Environment for Scien< 
Education." Hopefully, within there, you will get some built-i 
time for questions and we can keep on this dialogue that we ai 
having. 

STATEMENT OF EVERETT SWEITZER 

Mr. Sweitzer. Mr. Chairman and members of the Committee, 
am Everett Sweitzer. I am probably the senior educator her 
having been in education 37 years, and the last 23-1/2 years i 
southwest Virginia. Currently, I am an eighth grade science tead 
er at Tazwell Middle School. However, my career has not been i 
the classroom. 1966, I was state math science supervisor und< 
NDEA, Title III. 

And I have to say that the impact of federal funds — this first fe< 
eral program in 1960 was focused on equipment. And I saw the in 
provement in the schools. We are still seeing today — some ai 
NDEA, Title III; some are ESDA, Title III. But we still do not has 
enough equipment and we need repairs of it. 

I want to say something about the Dwight D. Eisenhower Stal 
Math and Science Education Program which has been useful 1 
school systems. Some equipment has been purchased with that, bi 
we still need more equipment. The second emphasis of the federi 
program has been on education. And the National Science Found 
tion has led that area, as with the U.S. Office of Educatio i and 
have benefited from both such programs. 

But I think the best benefits have been from the Eisenhower pr 
gram that has provided funds to the local school division for the 
own individually developed programs. At the local level, all teacl 
ers can benefit; however, I have read that the 1993 federal budg< 
change in Eisenhower program funding requires that in-servi< 
programs be a minimum of 20 days or longer. This will limit tl 
teacher participation. Most school divisions do not have provisior 
for 20 days of in-service. And in that such training is not direct] 
related to the local school division program, most teachers do n: 
have the time or interest to participate. 
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Please do not bow to the pressure of higher education for such 
funds to be entirely directed by college and universities. Such pro- 
grams have their use. And as a former college professor, I had a 
number of years of NSF grants directing programs. However, 1 
found the most effective programs were those that were written 
specifically for a school division— working with a set of teachers, 
rather than the programs where people come from a number ol 
schools. Now, we have benefited in our division by having a 
number of teachers go to VPI for programs, and that is very great 
Thev bring back some good things. But it does not have an impact 
on the total school system. One teacher in his or her classroom 
makes a little difference. But unless you have additional equipment 
and involve an entire faculty staff, you do not get change. 

So I urge the continual funding, particularly of the Eisenhower 
OToeram, to include local divisions and not have it funneled oil 
where you have to negotiate with a college or university to have 
teacher training. I think the teacher training should be designed 
bv the local school division. They then can go to an outside force. 

I iust want to say something about Joe Berry s comment here- 
vocational ed. All of the years that I have worked-certainly back 
in the 1960s in the State Education Department in another state, a 
New England state, I always tried to emulate what was going on in 
vocational education. They have had the best long-term success of 
any educational program. Their focus has been on outcomes of 
their clientele and the fact that those teachers are employed 12 
months a year and that they get new equipment updates, I think 
we need to take a long hard look in science education to this l 
know I wrote a proposal to my Commissioner of Education some dU 
some odd years ago proposing for the particular state I was work- 
ing for that we do just that. I said we do that for all of our voca- 
tional teacher? in the state. Why can we not do it for our science 
teachers in this state? Well obviously, you know the State Board of 
Education did not buy it because there were no funds. There were 
no federal funds for it. 

So, do consider that in your deliberations. Thank you. 

Dt PP Wilijams. Two quick comments. I agree with you that a lo- 
cally' developed in-service program is preferable to one that is oper- 
ated for a few individuals on an episodically structured basis. How- 
ever the local program should derive— I think in contrast— in all 
due 'respect to the 1960s, which I do no1>-I was not a participant 
but I do not hold in as an exemplary fashion as many people do. i 
think it is a period in which, retrospectively, there were a lot ol 
antidotes. It is very difficult to understand what was accomp hshed. 
A lot was. But even if one can understand what was accomplished, 
I suspect most people do not know why, which is probably just as 

ba But what I was going to say, if a school system has decided in 
the context of 2061, conceptually, programmatically, intellectually, 
this is our— this is what we are going to do. Here are the stand- 
ards-whether they are ECTM or science Here are the equipment 
and other resources we have available. Here are the constraints. 
And against those-all those other identified variables, we are 
going to now going to do X in-service for Y purpose to achieve goal 
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Z. Yes, it is best. But until we do the total experiment, right now, 
both of them are distinguished by their imperfections. 

Mr. Taylor. Okay. We are going to go to panel one of our pro- 
gram now with Mr. Tom Haskins from Eastman Chemical in 
Kingsport, Tennessee and Dr. Michael G. Basham, Superintendent 
of Schools in Scott County, Virginia. 

STATEMENTS OF DR. MICHAEL G. BASHAM, SUPERINTENDENT OF 
SCHOOLS, SCOTT COUNTY, VIRGINIA; TOM HASKINS, EASTMAN 
CHEMICAL, KINGSPORT, TENNESSEE 

Dr. Basham. Congressman Boucher, we thank you for the oppor- 
tunity to come here today and to tell you about our partnership. 
This partnership is between Eastman Chemical Company and the 
Scott County Public Schools. With me today is Mr. Tom Haskins, 
who is in management for Eastman. He is in charge of educational 
initiatives. And also with me, we have Mr. Danny Dixon, who is 
Director of Instruction for Scott County Schools, and of course, he 
is up in the booth coordinating the things that go on the screen. 

Also in Scott County, we operate with the philosophy that we 
bring our people with us in whatever endeavor we become involved 
with. For example, this will be on our channel 30, which is the 
local educational television station, because we feel like that if 
there is any kind of improvement that is going to take place in 
education, your people have to go along with you or it is not going 
to happen. So in every opportunity that we have, we let our people 
see what we are involved with, on our channel 30. 

Now our partnership established the channel 30 operations. The 
young people that are operating the equipment are in our televi- 
sion production class, which is a class at the vocational school. 

We, in Scott County, were interested in the partnership with 
Eastman because we saw them as a resource that could provide in- 
valuable assistance to us as we worked to revamp our science pro- 
grams. We recognized back in 1989 that our approach to science 
was too content focused and did not do enough to properly teach 
the scientific methods of investigation, data collection and evalua- 
tion. Since that time, we have been working hard to change this 
situation. 

Through our partnership with Eastman, many exciting opportu- 
nities are becoming available to our students and teachers that oth- 
erwise would not have. This is just another example of how much 
more can be accomplished when we drop the burden of traditional 
thinking and begin to ask, "Why not?" 

Mr. Haskins. As a representative of Eastman Chemical Compa- 
ny, I, like Dr. Basham, certainly want to thank Chairman Boucher 
and those who enabled this opportunity for us to come and share a 
little bit with you today and also to learn from you in this opportu- 
nity that we are vitally interested in. 

A little bit about Eastman Chemical Company. We are a division 
of Eastman Kodak Company. The company efforts at Kingsport, 
Tennessee, that — as you can tell from this slide — extends not only 
in Tennessee, but into southwest Virginia, and our partnershipping 
effort is Tennessee Eastman Division, which is a division of East- 
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man Kodak Company. And our basic materials we produce there 
are fibers, chemicals and plastics. m . 

Eastman Chemical Company, as a whole, has been mvolved in 
public education for a number of years and has done a number of 
things not onJy to support public education, but higher education 
as well. And I think, like many other major employers, we prob- 
ably for a number of years, focused more effort in higher education 
than we did in public education. So we have looked at what do we 
need to do? And I think we can more clearly see as we get into a 
more global environment and we look at the business demands 
upon our employees. What they are going to need to know in order 
to be able to manufacture the products that we have and to provide 
the quality of services that we need to provide on a global basis. 
We are going to need to have more knowledge, skills and competen- 
cy than v e probably ever have had if we are going to sustain our- 
self. 

I think our employees are going to need to know more complex 
and new technologies than ever before. They are also going to be 
expected to assume more responsibility in the job than ever before 
in the past. Layers of management have been reduced. We are 
looking at a more empowered work force, and more responsibility 
is going to be placed down on employees who leave public schools 
and move into the work force where those people are going to be 
expected to and accountable for making very significant decisions 
relative to the quality of a product, the service that goes into pro- 
viding service to a customer. . 

And I think we realize that basically, the fate of our busmess 
and literally the fate of America rests in the hands of our class- 
rooms and our schools today. We saw that our involvement m edu- 
cation was pretty much of a natural thing. We believe that we, as a 
company, are going to serve from the benefit that you folks in 
public education are going to provide to employers, such as we. 
And we felt that we had an obligation. Not only an obligation, we 
felt like that we could not wait for somebody else to do something 
that maybe we ought to be doing ourselves. 

And so, that is the reason we have made this extension ot a part- 
nershipping effort. What you see here is to be four school sys- 
tems—three in Tennessee and one in Virginia. 

I think as we looked and assessed ourselves— which we felt was 
very important for us to do— we came to the conclusion that the 
areas in which we probably had a skill or a competency that we 
believed we needed to sustain, we also believed that maybe perhaps 
the things that we could do to add some value into the educational 
process really stemmed in three areas: math, science and technolo- 
gy—exactly what we have been sitting here talking about all morn- 
incr 

I think we have received very enthusiastically from our employ- 
ees in our company, the general public in which we have interacted 
with and particularly educators, have been extremely positive and 
very heartwarming as to the fact that we were interested m becom- 
ing involved and would be willing to provide some human re- 
sources, as well as financial resources in this area. I think it leads 
us to the point that we are excited about what we see down the 
road and we also believe— we are excited about what we jointly— 
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these four school systems and Eastman Chemical Company— what 
we believe we can accomplish in the future. And our whole role 
and our whole effort is to support these professional people in ways 
we believe that we can make science, math and technology educa- 
tion in the future extremely exciting for students. 

Let us take a little bit of time at this point to share a video with 
you, give you a little bit more of an insight into this, and perhaps 
will give a little bit clearer viewpoint of why we are doing some of 
the things we are doing. 

[Whereupon, a videotape was shows as follows:] 

Voice. "Education is important to the growth of our community 
and our company. Tennessee Eastman Division has begun an edu- 
cational initiative and is forming partnerships with four area 
school systems to help ensure a capable, well-educated work force 
for the future. 

Mr. Haskins. "Four school systems that the Kingsport side has 
identified that we would like to partner with are Kingsport City 
bchools, Stoneham County Schools, Hawkins County Schools and 
Scott County, Virginia. And we had a team of about six people at 
the Kingsport site that will be hopefully working with a similar 
team of size m each of these school systems." 

Voice. "Math and science will be the major focus of the initiative 
ir \^ n « to P re P are today's student for tomorrow's work place." 

Mr. Haskins. "As we get into new markets and into new arenas 
ol business that we will need to have a greater and greater level of 
competency, which these basic skills will allow us to be successful 
in this type of business." 

Voice. "An exotonic reaction always releases energy, and it is 
generally in the form of..." 

Voice. "The education initiatives will be good for Eastman as the 
company continues to grow, and it will be good for the community 
as well. . J 

Mr. Haskins. "We believe that becoming involved in a public 
education initiative such as this, that the quality of living or the 
quality of life that will be the result of such an effort will be great- 
ly enhanced. We will find that — I think that the per capita income 
of our work force population in this area probably will be not only 
sustained, but will probably grow. I think the knowledge, skills and 
capabilities of the work force in the Kingsport region will benefit 
as a result of this." 

Voice. "Many Tennessee Eastman Division employees will have 
an opportunity to consider that their time and talent surely will be 
initiatives." 

Mr. Haskins. "I think initially we sort of set a goal that we 
would like to see five percent of our work force population here in 
Kingsport involved in such a process. I think we can see people like 
our laboratory analysts, our maintenance mechanics, our chemists, 
our engineers— any type of employee in any segment of our busi- 
ness—I think we can see those people being involved in a class- 
room where they will be taking real work experiences in the class- 
room and sharing with students in that classroom what the world 
of work is like." 

Voice. "Exciting times lie ahead for Eastman men and women as 
we enter this new frontier in education." 
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Mr. Dixon. "I am very excited about the opportunities that this 
partnership with Eastman presents. Obviously, Eastman has much 
to contribute toward enriching our math and science classes, help- 
ing us shape our vocational classes to be more in line with the 
needs of modern day industry, et cetera. We also see many opportu- 
nities for joint staff development activities. Eastman employees as 
guest lecturers in the classrooms. But probably the most exciting 
opportunities are as of yet unidentified and awaits the joint meet- 
ings of Scott County and Eastman employees in working out the 
possibilities that exist before us and ensuring that this partnership 
is a success.'* 

Voice. "At Eastman news break, this is Mike Horner, reporter/ 1 
[Whereupon, the videotape was concluded.] 

Dr Basham. Our partnership is still in its infancy. At this point, 
we have primarily concentrated on building the necessary struc- 
ture to support and guide it as it develops. 

Some of the activities we have conducted thus far— we began 
with the selection of school divisional and Eastman Partnership 
Steering Committees. Baseline data on science and math participa- 
tion and other relevant indicators were collected and assimilated. 
In-service workshops were shared among Eastman and bcott 
County teachers. Tours of Eastman Chemical Company were pro- 
vided for central office staff members, principals and guidance per- 
sonnel Eastman engineers served as speakers at secondary and 
middle schools. A survey of science teachers and principals ot part- 
nering divisions was held to obtain ideas for improving science in- 
struction. Eastman provided experimental science kits to enhance 
middle school science instruction. In science instruction, we have a 
strong belief that hands-on activities are important and that, ot 
course, learning by doing is very important, especially at the ele- 
mentary level. G p. - y 
We are excited about Eastman's sponsorship of a bcott Lounty 
science teacher in the Chemical Education for Public Understand- 
ing Program at the University of California at Berkeley. And this 
teacher will be attending this this coming August. t 

Mr Haskins. As Dr. Basham has said to you, our program is in 
its infancy and it really is. I think some of the things that he has 
highlighted here is things that we are already involved in. And 1 
think we are sort of excited about the potential that we see. Ihe 
opportunity we have had to interface with our employees and the 
public and teachers, as I said earlier, has been— has been pretty ex- 
citing to us. I think these groups of people have involved them- 
selves very enthusiastically, have volunteered to become involved 
We are beginning to see parents who are beginning to say hey, 1 
would like to become involved. u , r . 

When you heard— the tape mentioned something about tive per- 
cent of our work force population. To give you some sort of feel tor 
that, the size of our plant is 12,000 people, and we are looking to 
have a minimum of 600 people involved in this educational process 
within the next 12-18 months. I really believe, based on the initial 
response that we have already gotten, we probably will exceed that 
number pretty significantly. . 

We had an opportunity— you saw some boxes that just appear to 
be stacked up against the wall, and you might wonder, well, what 
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in the world are they showing that slide for?We had a public edu- 
cator who worked in our employment one summer, came back an- 
other summer to work for us and really designed some science 
packages— which I will mention again in a few minutes— that were 
geared toward fifth and sixth graders. A public educator did that in 
our employment for a summer. He also happened to have the op- 
portunity to present his works and so on at the National Science 
Teachers Conference in Boston, Massachusetts about a month ago. 

So, these are things that we have provided some training and un- 
derstanding with to the public educators in this partnershipping 
effort. And they have now taken those science kits back, which rep- 
resent about 15 experiments and demonstrations to use in their 
classrooms. 

Let me go on and share a few things that came out of a recent 
opportunity we had to meet with some middle school principals 
and science teachers. Now— I do not reckon I can get this thing off 
of here— but anyway, what we did was— things that you are going 
to see on these slides, we have not modified. These were ideas that 
came out from those educators— the ways that they believed the 
things we might do to enhance a partnershipping effort to improve 
science, math and technology education in this partnershipping 
effort. 

This summer's science challenge program is an opportunity that 
we provide for teachers to come in— science teachers and math 
teachers — to come in and work in our company in the summertime 
for roughlv about ten weeks. And they are given a job, just like 
anybody else is given a job, that they are expected to perform cer- 
tain results and outcomes. But they have certainly an opportunity 
to learn our company, see very high technology, utilize existing 
equipment. Also, they are going to have the opportunity, in most 
cases, to interface with some of the students that have probably 
matriculated through their school system, and they are going to 
see out there now in the work place what those former students— 
now Eastman employees— are doing. I think it will also give them 
an appreciation for what students really are expected to do when 
they get into the work place. 

Our visiting scientist program is nothing more than Eastman 
men and women across many fields, but if I look at— again, in the 
math, science, engineering and technology fields— that schools are 
wanting to use into the classroom. Where we are providing oppor- 
tunities for teachers to learn, through summer science experiments 
or we are seeing opportunities where not only the teachers, but the 
students themselves can come into the work place in groups to 
really see the things that you all are trying to teach them in the 
classroom. Again, this is in the supportive efforts to bring the real 
world to life that will support what you are trying to do. 

Looking at what can we do with respect to lab enhancements. 
These are some things that maybe you, industry, can do to help us 
in evaluating our laboratory equipment and maybe even repairing 
our equipment or set up some kind of process where this is regular- 
ly done. 

There is also some thought about equipment availability that we 
might have and no longer use that could be effectively utilized by a 
school system. And even a thought, an idea came up that we might 
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even set up sort of an ECC school-science school that would help 
in some progressive learning or professional development, not only 
for teachers and administrators, but maybe for students as well, 
and there is another slide that you will see that makes a little bit 
of reference to this later on. ^u^io *u 0 * 

Just a list of resources that could be provided to schools that 
they might be able to bring this professional expertise into the 
cSSroom or at least be able to make contacts with those people to 
enhance the learning process. . . . ... 

Portable labs— maybe we could put together a portable lab that 
could move about among these four school systems that would be 
able to provide and enhance the greater learning opportunity tor a 

greater number of students. - 

One educator was extremely interested in— as we look at some of 
the things that we are doing in quality-what we calUuahtyman- 
agement and performance management and new things that we 
are doing— look to see what we could do to help facilitate the capa- 
bility for change-methods. Changing some mindsets, encouraging 
and promoting team work, which is something that we are going to 
see very much in the work place. We are not looking so much for 
individual achievement as how people are going to be able 1 to inter- 
face and work together in teams because we cannot be a bunch of 
individuals out there. We have got to work m teams, and if we do 
not have people that are going to do that, they are not going to be 
ablf to retain their jobs very long. i 5/M ,*s«„o to 

Science computer rooms-again, some technology applications to 
promote science through technology advancement. 
P More parent involvement. And look again, this ties back with my 
five percent number of how we can utilize people in all walks of 
life. If you take a general mechanic or a lab. technician and .the 
math and science those people have to know, just in the pertorm- 
a?ce oftheir jobs on a day-today basis. And most of those peop e 
ar parents. They live in communities where schools exist. Their 
Sudren are in those schools. We need to get some involvement 
there because I agree with the comment that was made this morn- 
ing about w cannot turn our child over to you educators when 
they ar T six or seven years old, and when they graduate from high 
school, se "what kind of return on the investment you gave me be- 
cause I am a taxpayer. We have got to get these involved and I 
verv clearly support what you saying in that respect. 

Maybe we could set up something like an Eastman Day where 
we Slave some competition among students that based on 
some kind of criteria, they could earn a day f to.be at Eas toan. 

Mentoring. In some way, I think trying to interface with people 
in cKn ffelds of interest to students. Maybe some students are 
£v?JwSficulti«i in a particular subject matter and recog- 
nizing we all cannot be all things to all people even though every- 
body g ex£cte you to. Maybe there is some way that other - resources 
that have capabilities and competencies can assist. It is just amaz- 
£? thTkhS Uf relationships that can develop and be very positive 
and help direct students to where they might want to go in the 

fU AgIin, just using increased practical applications and under- 
standing. We heard lots of this from this group of people, that this 
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is the way that they felt that companies like ourselves could he 
them in bringing practical applications to the classroom or real 
taking the class— the classes to the world of work. 
*u D( £ n ?. S 01 ?® ^ings maybe through our guests here today fro 
the National Science Foundation. What might we be able to do 
interface with people like that to promote specialized kind of sen: 
nars to where we can do some things to help public education ed 
cators, such as yourself, have some opportunities for addition 
learning experiences. 

One of the things— you can imagine here, we have got four sy 
terns that cross two states that have come together, and they sa 
you know, can we do more of this? Can we come together where * 
can share ideas, share experiences— both good and bad— so we ca 
learn together, grow together, and hopefully, we believe that v< 
can promote some things that will— really will enable our studem 

the future to learn more. Let us try to do more of this. 

And I think Eastman demonstrating technology to students an 
teachers— we have mentioned this. Also, doing some things an 
helping them with curriculum review. The man at the back 
minute ago— types of things that we are going to need and studem 
are going to need to be expected when they get into the work plac, 
so that it has that benefit to them. 

Work ethics. What are employers looking for? What do we expec 
in the way of a work ethic and what can we do to help commun 
cate that? 

Looking at unit development, maybe there is a group of teacher 
coming together that they might come up with an idea. They migh 
decide in one of these school systems as they work together to sa 
let us pilot something like that and let us evaluate that as fou 
school systems working together to see what the results of tha 
come out. Monitoring, measuring and tracking that, and the 
maybe if it works out the way we think, we could institute that ii 
maybe all of the other three systems or in some progressive waj 

Let us meet regularly. Let us just do not do this when the win 
blows hard, but let us set up some sort of regular sort of meetin; 
schedule where we can get together and do these types of things 

Provide films, videos and slides that might help in the learnini 
process, that might help to identify for students what really ! 
chemical engineer and chemist, systems analyst or somebody lik« 
that— what they really do and what they have to know to evei 
qualify to get into those fields because of them really do not hav( 
any idea. 

Career opportunities. Again, what employees do. That is not onb 
the professions, but also, I think the people who are in manufactur 
ing operations. 

Let us use these professionals in classrooms. 

What about equipment availability? Maybe providing some o 
this to schools as we have no longer a need for it 

There was a fellow that said, you know, we need in our physic* 
area— it needs a lot of improvement, and we do not have mam 
practical applications that we can bring to the— to this physics 
class. What can you do to help us there? 

Laser technology and understanding as, again, a piece of technol 
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Create a science center. I mentioned something like that a litth 
bit earlier. 

Portable labs for elementary. One of the focuses that we ar< 
having in this whole thing is we are really starting our focus ther 
because we have an interest in p re-kindergarten, in K-12 and ii 
life-long learning, both for our employees and for educators, am 
what can we do to provide enhancements in long-term understanc 
ing? But we really want — we need to start something more to ge 
children ready for school which is going involve the total populs 
tion — parents very much in this process. 

Math, science and teachers working together. I heard peopl 
mention today, you know, rather than working out here at sepz 
rate entities, what can we do to start working together and inti 
grating some of our curriculum? 

The next slide is probably going to advance that into general an 
life science areas. 

What might we do to do some things to have some rotating la 
experiences, particularly in the elementary schools? And these ar 
some things that we are working with our public educators o 
right now in trying to do some things at the elementary level t 
provide some hands-on and real practical life understanding. 

Let us benchmark with some other countries. Let us really loo 
at what they are doing, who they are testing, how they are tracl 
ing it. Let us do not talk about it; let us really get some inform; 
tion out there and let us sort of track where we are and where w 
are going. 

Utilize retirees. We have got a lot of people in this communit; 
and as our country gets older, our community, in particular, is ge 
ting older. I think we have got a valuable resource out there th* 
we can tap, that very much is interested in education. 

And last, there was an idea that maybe we ought to have som 
thing like a Super Saturday, and I am sure lots of you all have ha 
that. But it would be something that would be focused more towai 
the K-3 grade levels that would hopefully, again, involve parent 
educators, business and industry and students to help promote i] 
terest in math and sciences. 

These are a few of the things that, through our intervention wit 
the people we thought it might be of value to, to share some of t\ 
kinds of things that we are going to be working on. We have got 
long way to go. We are looking at this not being something on il 
short term. As we have entered into these partnerships, we ai 
looking at a 10- to 15-year period of time that we are going to 1 
looking at working with these particular schools. 

We appreciate the opportunity that Dr. Basham and I have h* 
today to share with you concerning the Eastman Chemical Comp 
ny/Scott County School partnership. And if there are any questioi 
that any of you all have at this point in time that you would like 
address to either one of us, we would be happy to try to answer it 
we could. 

Dr. Basham. Also, I would like to — while you are thinking abo: 
a question, I would like for someone here to volunteer to help M 
Pat Johnson out. He is in our charge of our television productic 
class, which as I told you, this film will be shown on channel i 
and on the Eastman network. We would like to interview someoi 



56-718 0-92-3 



62 



so you can react to this presentation. And we would like for you to 
do it at this time. Naturally, we would like for it to be positive, but 
you can say whatever you want to say. 

And of course, you know the rules about any time you appear on 
TV, is always look at the person holding the microphone or asking 
the questions. ^ Never look at the camera. And also, you never say, 
"No comment'' — and smile. And if you do not know — if you do not 
have any idea what you are going to say, start talking about 
George Washington. 

Mr. Haskins. Mike, are you a teacher? 

Dr. Basham. I think so. 

Mr. Haskins. Full of instructions. 

Dr. Basham. If anyone would do that, I sure would appreciate it. 
And I tell you what we will do for you, we will send you a tape of 
this whole thing, and you as well, if you just give us your name 
and address if you do that. 

So, someone help us out, please. 

Mr. Haskins. Any questions? 

Dr. Basham. He will be right out in the hallway. 

Mr. Haskins. We thank you very much. 

Dr. Basham. Thank you very much. 

[Applause.] 

Mr. Taylor. Panel two in our program today is "Enrichment 
Programs for Science Teachers," and I would like to introduce Mr. 
Dale D. Long, Associate Professor of Physics from Virginia Poly- 
technic Institute and State University, Blacksburg; and Mr. Harvey 
Atkinson, Science Teacher from Rural Retreat High School in 
Crockett, Virginia. 

STATEMENTS OF DALE I). LONG, ASSOCIATE PROFESSOR OF 
PHYSICS. VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNI- 
VERSITY, BLACKSBURG, VIRGINIA; HARVEY ATKINSON, SCI- 
ENCE TEACHER. RURAL RETREAT HIGH SCHOOL, CROCKETT, 
VIRGINIA 

Mr. Long. Wei), let me change plans then and get Harvey to put 
my transparencies on. 

I would — the comments I want to make today in regard to — or 
based on the experience we had with our NSF funded program, 
Physics and Physical Science Teachers, A Model for Excellence, 
who Tom Teats and Donna Conner were the other directors, in ad- 
dition to myself. It is based on this program, the most recent one, 
and then, other programs that were funded through the State 
Council of Higher Education for Virginia. 

Harvey, would you slip the next one there. So based on that, 
what I wanted to talk with you about a little today was a plan for 
enrichment of science teaching. It looks a bit blank at this point, 
but you see, I have a square there labeled "classroom." And the 
things that we tried to do in this program were focus on what 
would happen in the classroom. So for a few minutes, I wanted to 
fill in the blank space with the elements of our program that 
would influence what would happen in that classroom. 

So first of alL let us start, if we could, with — I am going to stand 
around here where I can look — start if we could with what the 
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teachers need. And I brought along a little bit of technology her 
It is a little bit faint from this distance. But the primary thing th; 
we found when we were designing our program, we thought aboi 
what we should do about the nature of the content of the proeprar 
This was a program, by the way, for middle school and high scho 
teachers who either needed some refreshment in physics or phy< 
cal science teaching or who were teaching other sciences ar 
wanted to come into this area. And we thought aoout should v 
teach the course that they w 11 teach? Should we do enrichmej 
type things, focus on specific areas? And we settled instead on has 
content knowledge as the initial focus. And we had some people- 
several of our teachers here — Ken Matlock over there wanted 
leave after the first week when he saw how hard we were hittii 
with basic physics. But I think most people came around to belie' 
that was the thing to do. 

But not only in the content knowledge, how that relates to eve 
day experience. What is the relationship of this physics in our ca 
to the lives of the teachers and of the students that they would 
teaching? Then, they needed instruction in teaching activities, 1 
which I mean they needed to be taught by example, is the a 
proach we took. How to do classroom demonstrations. How to c 
velop classroom demonstrations. How to develop laboratory actr 
ties. Exploratory activities. So, instruction in that. And final] 
knowledge of resources. There are a lot of resources out there, 
someone has mentioned earlier — others have mentioned earli 
today. Teachers need to know where to find those, and we tried 
provide the opportunity for 'hat. 

Now putting all this together then, they need an opportunity 
develop these demonstrations — develop these laboratories. And t 
practice — to present them to each them and get feedback. And \ 
provided that in our program. 

So in addition to those things that we could provide — Harvey, 
you would slip the next one up — another very important aspect 
the support of the teachers on the part of the teacher's administi 
tion. Obviously, there is the need for financial support for equ 
ment and that sort of thing. But perhaps even more importam 
that teachers understand the financial situation today — perha 
more importantly is what I call professional support. And this h 
been talked about by Mr. Taylor and others. Teachers need the ( 
portunity to develop professionally, to lead workshops themselv 
Our program required all of the teachers to lead at least two woi 
shops for other teachers. And they need the support of the admin 
tration in being able to do that kind of thing. They need the si 
port in having the confidence that this teacher could do somethii 
We visited all of the schools — Tom Teats and I visited all of t 
schools of every teacher every year and talked to the teachers, v 
ited the classroom and talked to the administration. And there v 
all — a broad range of support for teachers from their own pri" 
pals and administrators — everything from the principals who ji 
did not care to a school in the eastern part of the state — a \ 
school that had the nicest facilities that you could — any teach 
would dream about, but the administration was so oppressive 
looking over this teacher's shoulder and not giving her any si 
port, that she is now selling life insurance. 
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So all of these things together and here is what we found hap- 
pening in the classroom as a result of this. As we visited all of 
these teachers and tried to find out what made a difference in their 
teaching, the thing that kept coming up was this word "confi- 
dence." As a result of content knowledge and knowing how to 
teacher, the teacher had confidence that they could present the 
material, the discipline problems were much less because they now 
could talk about the area, have various interesting activities and 
the kids were involved and they did not have the discipline prob- 
lem. They were free more to explore, rather than just to present 
facts. Again, these ideas have come earlier today. We talked to — 
one of the teachers we visited after the second year of the program 
said, 1 went back and compared my lesson plans this year with 
those for two years ago, and it is just amazing how many fewer 
topics I covered this year because we explored things in depth, 
rather than just not presenting facts. And so, there is a lot more 
exploration; there is a lot more use of technology. 

Harvey Atkinson is going to talk in a few minutes. He is one of 
the teachers in our program, and he has been a prime example of 
the use of computers in hio teaching and instruction. His adminis- 
tration, for example, here a rural school that is very supportive 
of what he tries to do and gives him the freedom to do it. 

And another impact is the connection with other disciplines. We 
heard about the need from the elementary schools in writing and 
that sort of thing. Teachers with this kind of confidence that has 
developed from knowing the background material are also then 
free to interact with other teachers and other disciplines. 

So all of these things are things that we found happening with 
our teachers — even the ones — the more experienced teachers. We 
asked them what was the most useful part of the program, and 
again and again, they cited the basic knowledge of physics, even 
though these were teachers who had been teaching and had a good 
knowledge to start with. 

So what do we hope to come out of this, if we can put one more 
thing down through the classroom line there. We have evidence 
that this is happening. We can only speculate, but we are reason- 
ably sure that what is going to come out are going to be students 
more turned on to science, students who can apply science in their 
lives, how it reacts — how they interact with science in their every- 
day living. And of course, not all students — but some students who 
will go on to major in science. 

And so, as an example, Harvey is going to take over from here. 

Mr. Atkinson. Good afternoon. I do not know about the rest of 
you all, but I am saturated. I have heard a lot of wonderful things, 
a lot of interesting comments, a lot of concerns; and I do not know 
about you, but it is going to take me awhile to digest this and take 
some of it back to my school district. 

I am one of two teachers from the Wythe County School District 
that is here today. The thing was advertised throughout the 
county, but in Wythe County, we start exams on Monday. And 
teachers are preparing for exams and principals — although many 
of them support this activity — are a little concerned to turn loose a 
large number of their science teachers the Friday before exams 
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begin. So, while there is support in our county, they are not all 
here today for that reason. 

I would like to tell you just a little of my background. I can asso- 
ciate somewhat with what Mr. Able said. I graduated from high 
school back in 1961, having taken maybe one or two courses that I 
used later on. I would say that the course that meant the most to 
me in high school was Latin because I learned a little English. I 
learned how to communicate. And I have found in my 30 or so 
years since high school — 40 years now — that maybe the most im- 
portant single thing that I learned how to do in high school was 
communicate. 

After I got out of high school, I went to VPI for about four years 
in Animal Science, and then joined the Navy because Vietnam was 
big time. And so, I spent 20 years in the United States Navy as an 
officer, coming up through the service line, finished in 1986 and re- 
tired from command of a ship. Came to teach because I saw young 
men and young women in the Navy who could not succeed. They 
could get in; they could advance a little bit; but they could not suc- 
ceed because they could not read and they could not think— they 
could not reason. They could rote memorize; they could regurgitate 
large volumes of facts if they could gather them from somewhere, 
but they could not use them for anything. They could not put two 
things together and they could not read the material that they had 
to read to learn how to advance. 

Now that is what brought me to teaching. I came back to the 
state v Virginia where my wife's family has been for 150 years 
and went into the business of trying to learn how to be a science 
teacher in middle school. I spent a year and a half in Virginia Tech 
learning how to be a teacher and what I— the one thing I learned 
in that year and a half is that it takes a lifetime to learn how tc be 
a teacher. You do not learn how to be a teacher in a year or four 
years or six years. And you do not learn it from another teacher. 
You do not learn it from an instructor in college. You learn it from 
students. At least that is where I am learning how to be a teacher. 

Along the way, though, it helps to get support. One young lady 
from the Radford Schools here this morning commented on the 
need to talk with compatriots— with contemporaries on a regular 
basis. Dr. Long's program provided me and about 20 of the rest — 20 
other teachers with that very opportunity and provided us the 
wherewithal to do that after we left Virginia Tech. We formed, 
among other things, a computer network that, unfortunately, I un- 
derstand dies this month. That particular network was funded by 
the NSF as part of the grant to set up this program, but when the 
money for the program runs out this month, that particular com- 
puter network runs out. But Virginia— for those of you— I hope all 
realize that there is a computer network in place in the state of 
Virginia that costs you teachers nothing if your school systems will 
put you on the network. And the Virginia Public Education Net- 
work is, in fact, a way— it is not real-time communication; it is not 
telephone, but it is the next best thing. It is a way to leave a mes- 
sage for another teacher, a question, a comment, a concern and get 
an answer back, as long as that teacher is also on the network. 

So there are some good things going on in Virginia— some things 
associated with this particular program that I would like to carry 
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on with. One thing, one gentleman commented on the fact that 
need individual schools to be totally committed to an NSF progr; 
or somebody's program and not a program that takes teachers fr< 
a large area maybe. I found this to be a Godsend to me and I tc 
many of the things that I benefited from back to Wythe Coui 
and have done not one or two workshops, but several workshops 
individual teachers — one or two teachers at a time if that was vs 
was available. And we sat arcund and talked and worked w 
pieces of equipment that we were able to scrounge from one sch 
or another. 

The Wytheville Community College, a sister organization to N 
River, has been very good to us in sharing equipment. Yes, it woi 
be nice to have all kinds of equipment right in my school wher 
could lay hands on it any time I want it or need it. But until tl 
happens, there are assets. There are resources out there, and t 
program was instrumental in helping me as the teacher find th 
resources that otherwise may not have been available to me oi 
because I did not know where they were, did not know how to \ 
my hands on them. Having learned that from people like Dr. Lo 
I can take it back and share it with the teachers in my county a 
I believe that it has had a positive impact on science teaching 
Wythe County, not because I am a great workshop leader, but 
cause people are willing to learn if somebody is able to help th 
share, find the information and get with it. 

And I would like to finish up my comments with something e 
that Mr. Able said about information. The world is full of it, anc 
is coming in great buckets everyday now, particularly in the wo 
of science. And I think the biggest thing that we, as science tea 
ers, can do for our young people is not cram their heads full of 
dividual pieces of information, but help them figure out how to fi 
the pieces of information that they need and help them develo] 
process to solve the problems that face them in their life and 
their jobs and in their communities at home. 

At this point, I would be happy to entertain any questions abx 
this program, or I guess we can on with comments about sciei 
teaching in general. 

Mr. Taylor. Okay. I have been asked to keep the conference 
try to keep it on schedule, and I do not know if I am doing a v< 
good job of that so far. But to keep it moving here. Let us go ahe 
and go to the demonstration, "Chemistry in the Classroom." T 
demonstration is by Ms. Ann Benbow of the Office of Pre-Hi 
School Science, American Chemical Society, Washington, D.C. A 
she will be doing an interactive demonstration with audience p 
ticipation. 

STATEMENT OF ANN BENBOW, OFFICE OF PRE-HIGH SCHOOI 
SCIENCE, AMERICAN CHEMICAL SOCIETY, WASHINGTON, D C 

Ms. Benbow. There are a few of you left. That is good. No c 
left during the day. 

Hi. I am Ann Benbow from the American Chemical Society, a 
my job there is to coordinate the Office of Pre-High School Scien 
So that is for elementary and middle school science, and I hz 
been listening to the various kinds of problems that folks ha 
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And what I have come to offer today are a couple of suggestions, a 
couple of answers-things that we have been working on We have 
a couple of National Science Foundation grantsand we have some 
money from dues-supported programs at the ACS. And you are re- 
ceiving one of our products right now. 

Do we need any more? Okay. They are going to get some from 
the other side. He is coming back around. 

ActaalW.Tam not much for demonstrations. We are going to be 
doing later on just a very small hands-on activity from one of our 
magazines, from Wonder Science, just to kind of charge you up at 
the end of the day-something that you can take back, home with 
you and say, we found one thing at the hearing to bring back to 
school. So I thought that might be fun. 

But these are some of the programs that we haye at the Ameri- 
can Chemical Society that you may not be aware of. We are finding 
that one of the main problems that we have at the ACS is getting 
the word out. We have a lot of wonderful things that many folks do 
not know about them. 

So the first one up there on the list that you are ^ ei ™&^ 
Wonder Science magazine for upper elementary and middle sc hool 
children. It comes out eight times a year, and it is a result ota 
Partnership between the American Chemical Society and the 
American Institute of Physics. . , 

So there is one thing that we have got for you. And if; ^ would 
like to have some money to do— I just saw everybody perk up— to 
do non-formal or informal science, parents and children for terrific 
science, then you can get some grant money from us, and it w 
reallv easy to get-a very small application^nly five pages. Not 
SfappStSn-the whole proposal is only five pages And yo, i can 
get up to $1200 a year to do a program with the 4-H, for example- 
which we are very strongly.in favor of-wrth museums with par- 
ents who com* in to work with you. Very easy to get And the next 
^ant deadline-which everyone always likes to write really fast- 

18 lli P d te the te funding rate for the amount of proposals that we «fr- 
the amount that we can fund-is usually ; about 70 ^ e ^. S? if 
you send one in, you have a really good chance of getting funding 
And I can send you one of these little books. I have a toll-free 
numtr thai I will be giving you later on, and 
calls Just call us up and I will be glad to send this to you. This is 
called "PAC Facts." It explains the program; it has a grant form in 
it and it lets you know how to get some money from us. 

You have seen the Wonder Science there right now. You see it 
uses very common, ordinary materials, and now we have a Span- 
ish language version one. So if one of the goals of your program is 
to inc^rate some cross^urricula stuff some multicultural infor- 
mation, tLn we do have a 32-page Wonder Science m Spanish and 
* is free All you need to do is contact us and we will send them 
some of them to you. And we work with the American Association 
for the Advancement of Science on that „ 

We also have a videotape package, "Tracing the Path, describes 
^achievements of African-American £ 
is a 20-minute long tape and it comes with an activity package, so 
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that is something else that we have for you. We are trying to do 
work in as many areas as we possibly can to produce materials 
where we see a need. 

And the last one up there, "Science with a Scientist," is a pro- 
gram that we have developed with the Smithsonian Institution. We 
have scientists from the National Institutes of Health and other or- 
ganisations who come down to the Smithsonian and work with us 
to learn to work with elementary students and teachers in a more 
productive way. So I have information on that, and I would be glad 
to send you that also. 

We worry about folks who are wonderful scientists, but maybe 
are not that wonderful with elementary children and we want to 
provide them with as much guidance as we can. So we also have a 
videotape called "Chemist in the Classroom/' which is available for 
that same purpose. And that is further on down the list, I think, 
under "Teacher Training." 

There are some curriculum projects that are brand new, and I 
think that you really should know about them. From what I have 
heard earlier on, you are looking for something that is issues 
based, cross the curriculum, practical applications, easy stuff to 
use, very engaging and lots of fun. Well, we have one of those and 
it is funded in part by the National Science Foundation and it is 
called FACETS, Foundations and Challenges to Encourage Technol- 
ogy-Based Science. I have some samples of the modules with me, 
and you are welcome to look at those later on. And I have a de- 
scription of the project and it is up there in the front. So you can 
grab one on your way out. We have field tested grade 7 this past 
year, and we will be field testing grade 8 next year. So if you would 
like to be involved in that, just let me know. 

This gives you a really quick description of FACETS, and you 
can see it is a Science Technology Society curriculum, and some of 
the main topics are things like, The Science of a Shipwreck." You 
can take a look at solubility that way. And another one is on bar- 
rier islands — on erosion of barrier islands. Another one is on food 
additives, and the kids work with vanilla ice cream. Another one is 
on exercise, and they develop a videotape. So all of the laboratory 
activities that they do are all focused toward a particular end point 
or a particular project. And we are having wonderful success with 
it. Kids who never succeeded in science before are doing a very 
good job with FACETS. So I would be glad to talk to you some 
more about that. 

And one of the other big programs that we have — the other one, 
I will tell you about very briefly is Operation Chemistry. Since 
there are folks in here who are elementary and high school and 
college people. Operation Chemistry is a national teacher training 
program in chemistry for upper elementary and middle school 
teachers. And we are currently developing and field testing work- 
shop books for this program, and there will be a huge training of 
trainers session for 36 teams either next summer or the summer 
after, depending on when the funding comes through. And each of 
these teams consists of a person from college chemistry, a high 
school chemistry teacher, an elementary or middle school science 
person and a representative from industry who works with educa- 
tion. And each one of these teams will be around the country in 
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various regions. We will provide them with the books and the 
training, and their job is to provide trainirg in elementary and 
middle school chemistry for teachers in their area. So that is 
coming up very soon. If you are interested in that, please let me 
know and you can put in to be a team if you would like. This is a 
perfect area for it with the industry and all of the other involve- 
ment. 

All right. If you are a high school person and you have never 
heard of ChemCom, please get in touch with us and we will be glad 
to send you information on that. Chemistry in the Community is 
our high school curriculum. It is issues based also. And if you are a 
college person, u Chemistry in Context" is coming up very shortly. 
It is being field tested right now. 

Does anyone have any quick questions before we do something 
that is just fun and gets you charged up a little bit? Would you like 
the toll-free number? All right. Are you ready? The part that ev- 
erybody knows is 1-800 and then is ACS-5558. I will say it again, i- 
800— it is like a commercial— ACS-5558. Now here is the trick, you 
do not want to get into the menu because it goes on forever. So 
once you dial in, hit zero. It gives you an operator, and ask for Ex- 
tension 6179—6179. See, that is me. Then, once you get that, then I 
will get you whatever you want and help you out for information 
on any of our projects and we send out lots of free stuff, too, so that 
is a good thing to know. ^ v , 

Does everybody have a ziplok bag? Okay. You need to have a 
partner. Are you sitting next to somebody? Well, if you do not have 
a partner, it is okay. I mean, you can work by yourself, but it is 
nice to get to know some of the folks in the room. You have been 
sitting pretty close all day long, you might as well introduce your- 
selves. There you go. . 

And this is one of the activities from Wonder bcience maga- 
zine and it sort of embodies everything that we like. It is cheap, it 
is safe. You are going to get to do a little inventing and designing. 
It has problem solving involved in it and technological applications. 
In that bag, you have got a balloon. So why do you not take your 
balloon out. Very good. If you have little bits of thing attached to 
your balloon, put them back in your bag because you are going to 
need them later on. Got it? If you do not have your desk out yet, 
you better take it out. Flip it up and flip it over. You will need to 
have a work surface. Very cooperative, are they not? 

Okay You also have in your bag at least one small magnet. And 
let me give you a hint. I bought a whole roll of those magnets yes- 
terday at a craft store. They gave me about 30 magnets, when 1 
chopped it up, 69 cents for the whole roll. If you need magnets, 
that is a great way to do it. Okay, take your magnets out and your 

balloon. . , . A , 

Now, the rest of the stuff in that bag is trash for recycling. And 
if you take a look at what you have got in there, you have got the 
source of materials that we recycle. What do you have? Plastic— 
what else? Foil, aluminum, paper and steel. Okay, those aro the 
paper clips. There are actually two different kinds of plastic in 
there There is one that is kind of thin and looks like plastic wrap 
of some sort. All right, that is special and you will find out how in 
a minute. And then, the other one is regular. Here is your job. I 
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want you to use what science knowledge you have to design 
method for separating that trash. You have a balloon that you cai 
use. Think about what can you do with a balloon? If you inflate il 
you might be able to do something special with it. What will 
magnet do with that mixture? You have got little cups of water- 
they are coming. When you have a little bit of water, what wil 
happen with the materials in there? 

So, work with your partner and come up with a method and le 
us see how you can separate your trash. No fair just picking i 
apart. That is a cheesy way out. 

Okay, what did you find out? How did you get your paper clip 
out of there? 

Voice. Magnets. 

Ms. Benbow. Magnets — that is the easy one. What else did yo. 
do next? Static electricity picked up what? Okay, some pieces c 
plastic and some aluminum? Okay. How did you separate your tw 
kinds of plastic? 

Voice. Water. 

Ms. Benbow. Water. What happened with the soda straws 
Okay. And how about the other stuff? It not only sank, it dissolvec 
Yeah, it is polyvinyl alcohol. It is water-soluble plastic. They use i 
for hospital bags. You can throw dirty laundry in there, throw it i: 
the washing machine and the bag goes away and your laundry i 
taken care of. 

How about the foil? What did you do with that? 

Voice. Static. 

Ms. Benbow. Static, okay. What you could after this and wha 
we recommend to the kids and their parents is make a flow char 
for how to do this. And we have a really neat video disk that is nc 
ours at ACS, but I use it all the time, and it shows using a grea 
big static generator to pick up stuff. Using a large magnet to sepe 
rate trash. It has got great technological implications for it. 

So I just thought this would charge you up a little bit. You ca: 
take the magnets back home with you, of course, and your ba 
loons. You can blow them up and have them in the car on the wa 
home. 

And please give us a call if we can do anything. If you would lik 
to be involved in the programs, I would love to help you oui 
Thanks. 

[Applause.] 

Mr. Taylor. Okay. We want to thank the people from thes 
panels, Mr. Tom Haskins, Dr. Michael Basham, Mr. Dale Long, Mi 
Harvey Atkinson, and of course, Ms. Ann Benbow here, the Offic 
of Pre-High School Science, American Chemical Society. And 
think it would be appropriate to give all of them a big hand. 

[Applause.] 

Mr. Taylor. We are drawing to a close here. I was asked if ther 
are any — is there anybody that would like to really make one o 
two final remarks in the next minute or two that they have real! 
been a burning issue to them and it was not addressed. Would an} 
body like to make a final comment? 

Okay, Mr. Mason. 

Mr. Mason. Can I make it from here? 
Mr. Taylor. Sure. 



71 

Mr Mason. I would like to comment about the curriculum. I 
know' that the lady in elementary was concerned about curriculum 
materials designed for a different purpose across the creek and 
that sort of thing. I remember back in the 1960s that we had a lot 
of currSulum materials, but somehow, those things never really 
got implemented. They never really got into our instructional pro- 
Iram And I kind of feel like we have so much curriculum now 
that to spend millions of dollars on more curriculum development 
might not be the way to go. Although we might need some gulde- 
ns and some help on using the curriculum that we have more 
effectively, to go out and spend millions of more dollars and I am 
afraid that is the direction we may be going to develop a i lot more 
stuff that would not be as well used, if we really put it back to the 
local teachers and let them do some development on what we got 
and gWe them some time and give them some resources to work 
with, they might make better use of the curriculum. 
Voice. What Mr. Mason is saying— 
The Reporter. I cannot hear you. 
Mr Taylor. Why do not you come up here.' 

VoicE We are overloaded with curricula, but we are not over- 
loaded with time, and this applies to science and all of the other 
fields Our students are on a conveyor belt. They go five minutes to 
homeroom, 45 minutes to first period, 45 minutes to second period 
HS to third period-all the way through seven pe no d l a 
dav They are changing mindsets every 45 minutes. There is a tour 
mmute break betwfen periods. They have to 

get a book, go to the bathroom, get water get into the classroom, 
and then, change gears. And we are overloading them with infor- 
mation on seven different subjects 180 days a year. 

If we wanted to be logical about it, we should increase the time 
scan in the periods and shorten the amount of subjects-to take 
those subjectTin depth. Really teach them something ah .out bio^ 
ogy, not 5000 vocabulary words. But teach them a lot of fenetics, a 
fot of-I do not know-plants. Whatever your speciality is, teach a 
lo of that and show them how to do it, ^ adve^btoin rt, 
hut An not trv to do it in a 45-minute period 180 days a year, my 
kids come into a class, by the time I get them settled down and get 
the roTmi I get them started, I have 30 minutes to teach and then 
thev have got to go again. And it is almost like a conveyor belt. We 
are camming information in, but it is not going into their heads^ 
?t !s juTSaying long enough to take the test, and then, move right 
on to the next topic. 

^ r PP TA U VLOR. Okay, for a closure, we will have , Ejr: Joe Exline 
make some concluding comments here, and I think they will proD- 
aWv tie Tn-and I hope I am not overstepping my bounds-but I 
Sunk he will address just those things that you have brought up in 

TeSe. I was taking good notes today. I heard a 1 ot of things 
that is going to be very valuable as we ™ve VQEST f™ rQ ^ 

There are several issues that you raised about^-and the last one 
is a ve^ appropriate one. You need more time to do more things^ 
You need to P cover material in depth and not try to cover the whole 
field of biology because you cannot. And so, what we are trying to 
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do with VQEST is to address those elements that have not been a 
dressed before. Jack, you are right. A lot of things that we tried 
do in the 1960s were never implemented. The reason — because v 
did not work on the system. 

What I would like to leave you with here today— I am going 
get a chance to use my transparencies because I think this summ 
rizes it pretty well. And I want you to understand that we a 
trying to separate where we want to be with how we get there. Ai 
so, I want you to take a look at this first one. There were son 
handouts up here if you did not get them. There are still a coup 
left. 

But one of the things that we have to look at the evaluation— tl 
evaluation of this whole process. And over on the left-hand sid 
the ultimate aim is to turn out a better product out of schools. Ar 
what we are hearing right now is that we need students to lea^ 
schools that are problem solvers, critical thinkers, people that ce 
take action, people that have some skills. And we have a way— ar 
someone mentioned this — the test drives where we are going. Ar 
so, on the left-hand side, we have to set realistic goals for st 
dents — for all students. And then, we have to have some way 
assess students and make sure they reach those goals and those o 
jectives we have set. And I have got A, B, C, D, E, F. That could I 
15 — it could be 30 things. But what do we expect of students? V* 
ought to have some way to measure. 

Now it is okay if they achieve all of those things, and there is r 
problem if they achieve. But the problem becomes if they do n< 
achieve. And that is what you just heard about our students cor 
pared to the Japanese, our students compared to other students i 
different places. So if they are not achieving, there is no reason i 
change the goals and the test if they are appropriate. What yc 
have to do, you have to come over in the system in which we ai 
working and we have to work on the system. And part of tl 
system I am showing there is a pre-service and in-service and ii 
structional materials — two examples. 

So what VQE3T— we have been in the school division for the la 
ten years and we have done environmental assessments. We ai 
giving a report card to the system— not to the student^-but to tl 
system. And once we find out what the problems are, VQEST the 
is to remediate that. To bring those goals for pre-service and ii 
service or instructional materials in line with the goals we have ft 
students. And then, I will bet you if we can put those kinds < 
things in place, we will be able to see student achievement increas 
regardless of what we looked at for student outcomes. 

Another way of looking at this, it has got to set in the total coi 
text of school. One of the — one of our major goals, as you heard 
here today — is to turn out a competent and effective work fore 
We are talking about^-whether we are talking about the housewii 
or the rocket scientist, whoever fits into that total work force — th* 
is a goal. Underneath that is a world class educational systen 
That is the process through which we will reach that goal. An 
that world class educational system would consist of a commo 
core — something that we are all pushing for. 

I have summarized that very briefly into developed skills, nu: 
tured attitudes, relevant connections, essential content. We brin 
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that right down in the center of our reformat for mathematics and 
science And you notice when we bring that down, we brought 
down nurtured attitudes, developed skills, relevant connections. If I 
work in language arts, I would do the same thing, except then, the 
Si content becomes language arts. The connectors become 
the important things that link the sciences together. It also links 
the sciences to other areas and links the science to the real world 
Now that is easy to say. We can say those kinds of things. We 
have been saying it for years. The secret to getang it done, then is 
to build a support system around where we want to go. So the six 
elements we are looking at in terms of that would be new prjjav- 
ice models for teachers, new in-service models, new instructional 
materials— I mentioned some of those things this morning. 

Jack, when we talk about community involvement, we are not 
talking about you having to spend more time with parents. We are 
talking about getting the PTA to take action in some of the pro- 
grams in school. You know, move away from fund-raising activities; 
let into talking about the importance of math and science and to 
|ut on programs for parents and that kind of thing. Those are just 

^S^if^e can build this kind of a system and we can establish 
some good models for building that system within science and 
matt, that is going to feed up and change the total school complex 
because of the discipline regardless of what you are teaching need 

aS YoTwere S tolking about-I heard some very important ; tWngs. 
We are talking about connecting our teachers through Virginia 
Pen with a computer-computer networking. We are going to go to 
industry and ask them to support that kind of an enterprise. But, 
you have got to have a telephone line into your classrooms m order 
to get that done. That is why some of our meetings have igo .to in- 
volve administrators, school boards and people like that. We can no 
longer continue to talk to ourselves. We have got to talk people 

^ot^ufmYrying to do here is kind of summarize for you. The 
important thing about VQEST-remember, we have got set goals 
K are gofng to keep those goals » £e 

next several years. What we are going to work on, though, are the 
factors in the system which will help us achieve thosegoals. 

And with that, I thank you for allowing me to be here today. 
And you are going to see us a lot in southwest Virginia because 
wnt/we ?u!ld g the g se regional Action Councils, we are not going to 
ask you to come to Richmond; we are going to come to you- We are 
going to come to you in Abington; we are going to .come .to ^you in 
different places so that you can get your local people together. And 
what was that other one? 
Voice. Clinch Valley. w 
Dr. Exline. Clinch Valley, Jonesville-way out there We are 
going to go out^-we are going to come all the way out there. So, we 
will see you, Cam. I appreciate being here. 

mTta^R Okay, on behalf of Mr. Boucher and the other 
people involved here, we want to thank you for being here today. I 
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APPENDIX 



OPENING STATEMENT TO THE 
SUBCOMMITTEE ON SCIENCE FIELD HEARING ON 
EXCELLENCE IN SCIENCE TEACHING 
BY THE 

HONORABLE RICK BOUCHER (D-VA) 
MAY 15, 1992 



I want to express my appreciation to Dr. Warren of New 
River Community College for his hospitality in providing a forum 
for today's conference. 

My goal this morning is to give Southwest Virginia science 
educators a direct voice in the federal policymaking process. I 
have brought the senior staff of the Subcommittee on Science to 
Dublin to receive your views on the state of contemporary 
science education. I have also asked the Assistant Director for 
Education and Human Resources at the National Science 
Foundation, Dr. Luther S. Williams to join us for this conference. 
Dr. Williams is responsible for the administration of our major 
Federal programs to improve science education. 

1 
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Just three years ago, President Bush invited our nation's 
governors to Charlottesville for an historic Education Summit. 
The Summit produced six National Education Goals for 
achievement by the year 2000. The Fourth Goal which all of us 
share: by the year 2000, U.S. students will be first in the worid 
in science and mathematics achievement. 

Since becoming Chairman of the Subcommittee on Science 
last year, I have developed an increasing realization of the 
distance we must travel to achieve that goal. In a recent 
international science achievement survey, comparing the 
performance of students in the United States and other nations, 
American high school seniors studying "advanced placement" 
biology placed last out of 13 nations. Overall, American high 
school students performed below their counterparts in Japan, 
Taiwan, Mexico, Canada, and Thailand. 

The problem is much deeper than just declining test 
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scores. In many of our nation's high schools, science courses 
are only electives or, in many instances, are unavailable to 
students. Nearly 30% of our high schools fail to offer courses in 
physics and 17% offer none in chemistry. Textbooks are 
frequently far behind the explosion of information in scientific 
fields. Many children will never have the opportunity to use 
laboratory facilities or a computer during their entire precollege 
education. Most disturbing is the recent report that one-half of 
our children conclude by grade seven that science and 
mathematics are not open to them as options for continued 
educational growth or potential future employment. 

Science teachers face systemic barriers ranging from low 
salaries to working with outdated or inadequate instructional 
materials. Some teachers have never had a college-level course 
in the subjects they must teach. Too often science teachers are 
required to teach out of their fields due to local budget 
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pressures, and those some pressures require that they have 
homeroom duty, bus duty and numerous other non-instructional 
responsibilities. 

Recognition and status for science teachers are low, and 
opportunities for professional advancement are often lacking. 
Elementary school teachers, in particular, are in some cases 
inadequately prepared to teach science. At the middle school 
and secondary school level, access to teacher preparation and 
enhancement programs is severely limited, as is teacher access 
to the scientific community. 

As a result of these and other problems, many teachers are 
simply leaving for other endeavors. A recent report by the Offici 
of Science and Technology Policy found that we are currently 
losing thirteen mathematics and science teachers for each one 
entering the profession. 
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A related problem is the need to bring about greater 
involvement by parents in their children's education. Parents 
should not expect to drop off their children in kindergarten and 
pick them up thirteen years later academically prepared to 
succeed in college and the workforce. School reform alone will 
not resolve the lack of preparation of K-12 students. Parents 
must be actively involved in the K-12 learning process, and the 
question of how to accomplish that is one of the issues I hope 
we will explore today. 

A very encouraging development which we will discuss at 
some length later this morning is the recent award to the 
Commonwealth of Virginia of a $9.6 million National Science 
Foundation grant to improve mathematics and science 
education in grades K-8. The funding will be used state-wide 
over the next five years for a range of initiatives including in- 
service professional development and support for science 
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education through the state's telecommunications system. 
Pians are underway to implement the grant through ten Local 
Action Councils which will include Southwest Virginia. Joe 
Exline of the Virginia Department of Education is here today to 
describe the programs tc be implemented under the grant and 
what they will mean for science teachers in Southwest Virginia. 

Thirty-five years ago the link between American science 
education and our international competitiveness was made clear 
by the launch of the Soviet space satellite Sputnik. But while 
American preeminence in higher education in the technical areas 
has been maintained in the years since 1957, our standing in 
precollege science and mathematics education has seriously 
diminished. Without action on our part, this trend will seriously 
jeopardize our future national economic security. 

Today's high school graduates are entering the most 
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technologically challenging environment the world has ever 
known. Technical literacy is already essential to a wide range of 
occupations, from using computers in the office to operating an 
automated production line. 

Basic science and technology skills are also essential to 
America's competitive position in the global economy. We as a 
nation can meet this challenge and excel if we commit ourselves 
to the hard work and allocation of resources necessary to 
prepare our students for living and working in the next century. 

We welcome your participation in this hearing, and look 
forward to your direct voice in the policy process of improving 
science education. 
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CHATHAM HALL 




CHATHAM, VIRGINIA 



May 4, 1992 




The Honorable Rick Boucher, Chairman 



Subcommittee on Science ™ 
U.S. House of Representatives 
Committee on Science, Space, and Technology- 
Suite 2320 Rayburn House Office Building 
Washington, DC 20515-6301 

Dear Representative Boucher: 

Thank you for letting me know about the hearing on 
science education to be held in Dublin, Va. on Friday, 
May 15, 1992. I truly would like to attend this meeting, 
however, this near the end of school it is impossible. 



I am very concerned about science education - have been 
teaching for over thirty years and have taught teachers 
as well as secondary school students. Good science 
education is top priority in my book and I am glad it 
is in yours, too. 




Sincerely yours, 




Dr. Donna Burch 
Head, Science Dept. 
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305 Rucker Road 
Blacksburg, VA 24060 
April 19,1992 



Congressman R Boucher, chairman 

Subcommittee on Science jt 
US House of Representatives * 
Committee on Science, Space, and Technology 
Suite 2320 Rayburn House Office Building 
Washington, DC 20515-6301 

Dear Congressman Boucher: 

In my capacity of serving on the executive committee of the 
Virginia Tech Physics Department, I saw your letter inviting my 
collegue D D Long to testify before your committee on May 15,92. 
Your are dealing with a very important problem - science 
education in the USA. Only recently has it dawned on the 
political and business community that our young people are not as 
well prepared for the technological workplace as others in the 
industrialized world. 

I doub*- that I have magic solutions, but I think T see many o£ the 
problems. The natural sciences are difficult subjects to master 
and in general enrollments are low. Those who can graduate from 
colleoe with a major in Physics, Chemistry or Biology are likely 
to try for more intellectually and financially rewarding careers 
than public school teaching. Those who go into teaching such 
subjects often have taken one or two college science courses at 
the nost basic level. Compare this to what a premed student must 
tak. as the minimal requirement: calculus, physics, biology, 
chemistry, and organic chemistry and all the science courses with 
laboratory training. Of course the latter do this because of the 
future rewards of a medical career. 

The first thing I would demand from teachers is knowledge of 
subje-*- rather than education methodology. To get such people, 
you . 11 not only have to increase the rewards, but better the 
working conditions. Teachers salaries and resources are poor y 
*unded and the current system of deriving such funding largely 
through local property taxes perpetuates this phenomena, 
especially in poorer areas. Teachers need less classroom time and 
more time to prepare interesting lessons and properly grad- 
papers If these chores are forced into the night hours the 
quality is affected. Sure this means we need even more teachers, 
but we became the world's leading military power because no 
expense was spared . 

As n university professor I'm judged every year on both my 
teaching an J research. The latter demands that I keep up with and 
add to the body of knowledge In the field. In some way public 
school teachers should also be required to keep u P with current 
knowledge and D D Long's program has done something about this. 
Public 'school teachers could also be judged on laboratory 
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experiments and demonstrations 
their classroom presentations 
demonstrations require resourses, 
transferred from technology firms 
such firms are so worried about 
employees . 



they prepare in addition to 
However, experiments and 

part of which could easily be 
to the schools; particularly if 
the qual ifications of future 



Finally schools and curricula need revamping. School buildings 
stand mostly idle in summer months and may be over crowded during 
the rest of the year. Students need a safe place to study with 
academics rather than athletics stressed and rewarded. High 
quality trade schools are needed for those without the 
inclination to go to college. Teachers have to be released from 
baby sitting for students , who for whatever reason, are 
disaffected from basic societal norms. Schools should get away 
from 45 minutes of science per day. Perhaps on Tuesday and 
Thursday the science classes integrated with laboratory work 
could run for 2.5 hours so that a sustained effort could be 
carried out. Perhaps even the weekend could be so utilized. 

I wish you and your committee good luck. People pay the problem 
alot of lip service, but where are those willing to change their 
life styles just a little in order to effect a solution. 

Sincerely yours, 
Marvin Blecher 
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April 21,1992 



Representative Rick Boucher 
Committee on Science, Space, and Technology 
Suite 2320 Rayburn House Office Building 
Washington, D.C. 2051 5-6301 

Dear Mr. Boucher, 

I recently received your letter concerning a field hearing on 
excellence in science teaching to be held at New River Community 
College on May 15,1992. It sounds like a wonderful opportunity for 
area educators to share concerns and solutions to the dilemma of 
preparing our students to be competitive in math and science on a 
world class scale. I, unfortunately, will be unable to attend this 
hearing as I'll be chaperoning an eighth grade trip to Washington, D.C. 
that weekend. I was very disappointed when I realized I had a 
conflict. Despite my inability to attend this gathering I would like 
to receive any written information that may be generated at the 
hearing. I am very interested in issues concerning science and 
technology and have been actively involved in a funded project at 
Virginia Tech (Reading to Learn in Science Education) for the past 
three years. This project was funded for Dr. Rosary Lalik and Dr. 
George Glasson by the Virginia Department of Education and has 
resulted in a great many educators being introduced to alternative 
ways to teach science in elementary, middle and high scnools. I have 
also worked with Dr. Dale Long at the Virginia Tech Physics 
department. He has been very helpful over the years in helping me 
make Physics more relevant to my students. Recently I have become 
involved in Technology applications in the classroom and am working 
with another teacher in bringing HyperCard programming to our 
students through the use of Macintosh computers. We have presented 
a proposal to our school officials to try to expand this program 
should funds become available. 

I appreciate your support for education in Virginia and in 
particular your interest in isssues and answers in science education. 
Please consider me for any future forums and committees that may 
fall into this category. I believe educators can only make changes if 
they are informed and involved in the decision making process. 

Sincerely, 
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Routt- 1, Box 657 
Hise, VA 24293 
April 21, 1992 



Congressman Rick Boucher 
Subcoaaittee or ; Science 
Regional Office 
Big Stone Gap, VA 

Dear Congressman : 

I uas pleased to learn of your work on a coaai ttee uhi ch har. science 
educrttion as a focus. The scheduled hearing should help ,jons i derabl y in 
your developaent of a perspective regarding the current problems. I look 
toruard to attending. Since I have soae thoughts which have been forged 
over a relatively long period of york "before the wast" in education and 
since the expression of these thoughts require a bit wore organization than 
I can be confident of mustering at the meeting, this note is for your 
consideration. 

I have taught sciences at Kaysi , Martinsville, and Uise (including 
chemistry, biology, earth science, advanced placement science, physics and 
general science). ! have uorked as assistant principal, administrator of 
Title iVC gifted/talented prograa, and middle school principal. Evening and 
suiier work have included teaching biology in junior college, teaching adult 
basic education in prison caap. Leaching a gifted/talented education rlass 
for U'/a extension, and directing the Youth Conservation Corps program un The 
Jefferson National PoreFl. 

When 1 decided to return to classroo* teaching, the assiqnient was one oi 
teaching science to students who have apparently had little academic success 
in the past and in general appear to have no interest in learning. Most do 
not read text material nor oo they cooperate voluntarily uhtn explanations 
and deaopstrations are attempted. As a teacher uho is skil-ed in motivation 
techniques, 1 find the situation frustrating. l*ore troubling is t nc 
conviction that half of iy students could realize Significant degrees of 
science literacy if 1 yere able to instinct then \'\ Lhe absence of the 
trouble lakers. Ue seei to have no aechanisa for accoip 1 i s hi ng this task. 

Jt seeas to ie that the federal government can Insure improved education by 
supporting th'* notion that all students inust accept r rippons i b 1 1 i t y tor the 
ueil bt'ino ut the schooi as a requirement of attendance in the rrgular 
program. Our many "support" programs contribute in subtle ways L o a 
regative attitude through gifts to sLurients that carry no reciprocal 
efforts. PederalJy supported suaaer skill development jobs often go to 
students uho have a history of distruction of school property. I seer no 
evidence that responsible behavior follows gifts. A lac* of respect (or our 
institutions and for government in general seems to (oll'iu. Those uho don't 
feel responsible for their oyn learning do not learn, r.or are they caused to 
'.earn by the aany (ens of "assistance" tha- ye con ture jp. Our efforts 
toward dropout prevention and enforcement of compul sory jttendance lays harm 
ordinary students yhen these effurts :»re not coupled yiti standards of 
behavior that protect, the learning envi ronicnt . In no discipline does 
school d'sruptlon have a greater effect on conceptual development than in 
science. 

Si nee re 1 y . 




Jack C . Turner 
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U. S. House of Representatives 
Committee on Science, Space and Technology 
Subcommittee on Science 

SCIENCE TEACHER CONFERENCE/ WORKSHOP 
New River Valley Community College 
May 15 , 1992 



1. 



2. 



Dr. Larry Howdyshell 

Supervisor of Secondary Education 

Montgomery County Schools 

200 Junkin Street 

Christiansburg, Virginia 24073 

Dr. James L. Ruff a 

Director of Secondary Education 

Montgomery County Schools 

200 Junkin Street 

Christiansburg, Virginia 24 073 

Mr. Michael Wright 

Superintendent 

Radford City Schools 

P.O. Box 3698 

Radford, Virginia 24143 

Charles K.vJervis 
Auburn High School 
4163 Riner Road 
Riner, Virginia 24149 

Jack C. Turner 
J. J. Kelly High School 
Route 1, Box 657 
Wise, Virginia 24293 

Mr. Ed Sutphin 

Virginia Dept. of Education 

Regional Services Representative 

Clinch Valley College 

Wise, Virginia 24293 

Ms. Vicki Fletcher 
Rhea Valley Elementary 
P.O. Box 222 

Damascus, Virginia 24236 

Ms. Cecila G. Ross 
Roanoke County Schools 
3712 Chaparral Drive 
Roanoke, Virginia 24 018 

Ms. Bonita M. Kelley 
Roanoke County Schools 
2524 Churchill Drive, NW 
Roanoke, Virginia 24012 
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10. 



n. 



12. 



13. 



14. 



15. 



16. 



Prof* Dale D. Long 
Department of Physics 
Virginia Tech 

Blacksburg, Virginia 24061-0435 
Mr. Tom Morris 

Montgomery County School System 

4543 Pilot Road 

Pilot, Virginia 24138 

Ms. Judith Holland 
Rye Cove High School 
Route 4, Box 154 
Clinchport, Virginia 24244 

Ms. Joy E. Colbert 

Director of Research & Development 

Pulaski County School System 

44 Third Street 

Pulaski, Virginia 24301 

Mr. Michael Braswell 

Bristol, Virginia School Board 

130 Crossway 

Bristol, Virginia 24201 

Mr. Peter J. Mursak 
Virginia High School 
Long Crescent Drive 
Bristol, Virginia 24201 

Mr. Jack Mason 
Earth Science Teacher 
Marion Senior High School 
Route 2, Box 263 
Meadowview, Virginia 24361 



17, 



Mr. John H. Fesperman 
250 Starmont Boulevard 
Danville, Virginia 24541 



18. 



19. 



20. 



Ms. Katherine Brennax. 
Science Teacher 
Auburn Middle School 
4462 Sidney Church Road 
Riner, Virginia 24149 

Mr. Larry Bond 
Assistant Superintendent 
Wythr County School System 
1570 W. Reservoir Street 
Wythevi31«, Virginia 24382 

Ms. Judy T. Fanis 
President, SWVAST 
500 Ridgecrest Drive 
Abingdon , Virginia 24210 
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Ms. Lydia Hucks 

Washington County School System 
Route 1, Box 276 
Meadowview, Virginia 24361 

Ms. Cathy Hurst 
5th Grade Science Teacher 
Roanoke County School System 
2720 Stephenson Avenue 
Roanoke, Virginia 24014 

Mr. Robert G. Cobb 
Pulaski County School 
89 Howell Drive 
Dublin, Virginia 24084 

Ms. Suzanne Plaza 
Roanoke City Schools 
2619 Guilford Avenue, SW 
Roanoke, Virginia 24015 

Dr. Timothy Pickering 

Professor of Chemistry 

Virginia Tech 

201A Hancock Hall 

Blacksburg, Virginia 24061-0257 

Mr. Howard Spencer, Coordinator 
Science and Technology Project 
Giles County School System 
507 Wenonah Avenue 
Pearisburg, Virginia 24134 

Ms. Ellen Hartracker 
Giles County School System 
Route 1, Box 52 
Pearisburg, Virginia 24134 

Ms. Darlene Cunningham 
Giles County School System 
Route 1, Box 52 
Pearisburg, Virginia 24134 

Ms. Jennifer Stuart 
Giles County School System 
Route 1, Box 52 
Pearisburg, Virginia 24134 

Mr. Neil Schmidt 
Giles County School System 
Route 1, Box 52 
Pearisburg, Virginia 24134 

Mr. Bob McCracken 
Superintendent of Schools 
Giles County School System 
Route 1, Box 52 
Pearisburg, Virginia 24134 
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32. Dr. Joe Exline 

Va. Department of Education 
P.O. Box 6Q 

Richmond, Virginia 23216 

33. Ms. Karen Hines 
Radford High School 
50 Dalton Drive 
Radford, Virginia 24141 

34. Mr. Gary Schafer 
Radford High School 
1755 Bishop Road 
Blacksburg, Virginia 24060 

35. Ms. Mary Norris 
Radford High School 
50 Dalton Drive 
Radford, Virginia 24141 

36. Dr. Joe Berry 

Carroll County School System 
P.O. Box 1328 

Hillsville, Virginia 24343 

37. Ms. Lisa Driscoll 

Carroll County School System 
P.O. Box 1328 

Hillsville, Virginia 24343 

38. Ms. Nancy Gamble 

Director of Secondary Education 

Bland County Schools 

P. O. Box 339 

Bland, Virginia 24315 

39. Ms. Julia Grady 

Montgomery County School System 
P.O. Box 29 

Christiansburg, Virginia 24073 

40. Ms. Karen Langebeck 
Montgomery County School System 
P.O. Box 29 

Christiansburg, Virginia 24073 

41. Ms. Susan Foard 
Physics Teacher 
Roanoke City Schools 
2633 Edgewood Street, SW 
Roanoke, Virginia 24015 

42. Ms. Connie E. Turner 
Christiansburg Middle School 
208 College Street 
Christiansburg, Virginia 24073 
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Mr. John E . Allgauer 

Science Teacher 

Roanoke County School System 

39 Frederick Circle 

Hardy, Virginia 24101 

Ms. Diana Atkinson 
Christiansburg Middle School 
360 Mulberry Drive 
Christiansburg, Virginia 24073 

Mr. Richard W. Shelly, Director 
Roanoke Valley Governor's School 
2104 Grandin Road, SW 
Roanoke, Virginia 24015 

Mr. Al Able 

Smyth County School System 

P.O. Box 987 

Marion, Virginia 24354 

Ms. Janice Orr 

Smyth County School System 

P.O. Box 987 

Marion, Virginia 24354 

Mr. Rom Matlock 

Giles County School System 

Route 1, Box 52 

Pearisburg, Virginia 24134 

Mr. Ron Skeens 

Giles County School System 

Route 1, Box 52 

Pearisburg, Virginia 24134 

Ms. Sarah Wheeler 
Giles County School System 
Route 1, Box 52 
Pearisburg, Virginia 24134 

Mr. Harvey Atkinson 
Rural Retreat High School 
Rural Retreat, Virginia 243 68 

Ms. Carol Watson 

Sheffey Elementary School 

Mr. Stewart Col ley 

Ms. Maxine Morris 
Floyd County High School 
220 New Town Road 
Floyd, Virginia 24091 
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55. Ms. Freda Rorrer 

Floyd County High School 
220 New Town Road 
Floyd, Virginia 24091 

56. Ms. Rebecca Williams 

Mount Rogers Combined School 
P.O. Box 219 

Independence, Virginia 24348 

57. Mr. Bob Giles 

Cave Spring Junior High 
4880 Brambleton Road 
Roanoke , Virginia 24018 

58 . Ms. Suzy Wire 

Cave Spring Junior High 
488 0 Brambleton Road 
Roanoke, Virginia 24018 

59. Pat Woods 
Northside Senior High 

6758 Northside High School Road, NW 
Roanoke , Virginia 

60. Ms. Kathy Hurst 

Green Valley Elementary 
3838 Overdale Drive, SW 
Roanoke, Virginia 

61. Ms. Ginny Basham 

Mt. Pleasant Elementary 
3216 Mt. Pleasant Boulevard 
Roanoke, Virginia 

62. Ms. Gayle Ross 

Cave Spring High School 
3712 Chaparrel Drive, SW 
Roanoke, Virginia 

63. Ms. Rebecca Hancock 
Roanoke County Career Center 
100 Highland Avenue 

Vinton , Virginia 

64. Mr. Richard Kelly 
William Byrd High School 
2902 Washington Avenue 
Vinton, Virginia 

65. Ms. Bonnie Kelly 

Cave Spring High School 
3712 Chaparral Drive, SW 
Roanoke , Virginia 
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66. Ms. Vicki Williams 
Biology and Chemistry 
Powell Valley High School 
1 Avenue of Champions 

Big Stone Gap, Virginia 24219 

67. Ms. Debra Artrip 

Earth Science and Biology 

Powell Valley High School 

1 Avenue of Champions 

Big Stone Gap, Virginia 24219 

68. Ms. Mary Litts-Burton 
Director of Instruction 
Alleghany Highlands Schools 
110 Rosedale Avenue 
Covington, Virginia 24426 

69. Mr. Fred Merica 
Science Teacher 
Alleghany Highlands Schools 
110 Rosedale Avenue 
Covington, Virginia 24426 

70. Mr. Dave Peters 
Science Teacher 
Alleghany Highly Schools 
110 Rosedale Aver, e 
Covington, Virginia 24426 

71. Ms. Rebecca Wilkinson 
Science Teacher 
Northwood High School 
Drawer Y 

Saltville, Virginia 24370 

72. Dr. Myrl Allen, Jr. 
General Supervisor 
Russell County School System 
P.O. Box 8 

Lebanon, Virginia 24266 

73. Ms. Dianne Cornelison 
Chairman, Science Department 
Campbell County School 
Route 4, Box 278A 
Lynchburg, Virginia 24503 
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